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NOISE—AN INTERNATIONAL PROBLEM 


in the air. For a long time it has been appearing as a 

subject for technical discussion. There has been a 
limited amount of research. With the coming of the 
sonic bang (though what a bang is if not something to 
do with sound would be hard to describe), departments 
of the Government have become aware of the financial 
implications through claims for building damage and the 
like. 

Indeed, it was a matter of claims for breakages to the 
structures of buildings adjacent to London Airport that 
focused attention of the amount of noise said to be 
generated by the Russian Tu 104. The amount of infor- 
mation about the noise made by this aircraft seems to be 
singularly limited. We have published from time to 
time comments from sources in the U.S. and from Russia 
itself. According to these the noise is not, shall we say, 
outstandingly bad. On the other hand our Ministry of 
Transport and Civil Aviation, realizing that the coming 
of the big new transatlantic jets is going to pose a 
problem, had to select some standard or limit and it 
seems that so far they have no satisfaction that the 
Tu 104 comes within the limitation. 

Even those of us who have been delighting ourselves 
for years with the sight and sound of aircraft cavorting 
at full throttle over a crowded aerodrome at Farn- 
borough or Hendon, have been forced to the realization 
that aircraft on the approach to, or while climbing away 
from, a big airport such as L.A.P. can be quite a 
nuisance. 

Government departments and their political heads are 
more sensitive to the views of people on this subject 
because they get letters, and letters to Members of 
Parliament are always attentively studied because they 
are straws indicating the voting winds at election time. 
It has been one of the interesting aspects of the growing 
vulgarization (in the French sense) of the helicopter that 
its increasingly frequent incursions through the suburban 
air have been accompanied by complaints about noise. 

Now noise is very much a matter of personal opinion 
and experience. There was a time when the editor of 
this magazine worked in a seaplane float-riveting shop 
and the only time he was conscious of the fact was 
when the clatter stopped and there was a strange silence 
at mealtimes. Airline captains have been known to 
Coniment at the same strange silence when all four 
engines have stopped at once. 

But in spite of vagaries in what people are used to 
anc what they will put up with, there is discernible a 
Widening point of view which is determined that some- 


Saeae Fas we are all becoming aware of noise 


thing will have to be done. And this point of view is 
no longer extraneous to aviation. 

In the past the penalties in lost performance com- 
bined with increase of weight have militated against 
either constructors or operators being prepared to do 
anything about fitting silencing devices. Today, as we 
all know, much is being done to develop quietening 
equipment. It is early days to talk about silencers. 


It is against this background that the Port of New 
York Authority and the British Ministry of Transport 
and Civil Aviation have adopted a firm attitude regard- 
ing the amount of noise which is to be regarded as 
acceptable. Unfortunately, so far as we know, the 
standards required have not yet been published; 
approval rests on demonstration. This is unsatisfactory 
because there can always arise in such circumstances the 
allegation that approval rests on individual preferences. 
However complex the specification might appear if 
set out in decibels and phons it would at least be a 
requirement and as such open to discussion. The 
existing arrangement whereby new aircraft are com- 
pared against aircraft at present accepted seems likely 
to lead to trouble in practice. 

That a firm stand made in such exceptional circum- 
stances can turn out unexpectedly is shown in a recent 
statement by Lord Douglas to which reference is made 
in this issue of THE AEROPLANE. He is concerned to 
make it clear that the difficulty over the noise made by 
the Tu 104 is only the beginning of a most difficult 
situation which could easily harm this country’s posi- 
tion as one of the most important focal points of 
international air transport. As we can now see other 
European airlines have services in and out of Moscow 
while B.E.A., a pioneer in this field, can do nothing 
until their Russian counterparts, Aeroflot, have an air- 
craft with a noise level acceptable to our authorities. 


Clearly, this is no problem for unilateral action. Let 
us hope that the courageous stand made by the US. 
Port of New York Authority and by the British 
Ministry of Transport and Civil Aviation will bring 
about at the earliest moment an international confer- 
ence on the problem. This was suggested by Lord 
Ogmore in the debate on the British aircraft industry 
in the House of Lords on July 16. No doubt IATA 
are vitally interested but, as we suggest in the comment 
to which reference has already been made, this subject 
seems to be one for ICAO, the International Civil 
Aviation Organization. Action is certainly required 
quickly. The era of the new big jets is nearly here. 
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Middle East Air Activity 


INCE the start of the crisis in the Middle East, set off by 

the revolt in Iraq, air activity in the Eastern Mediterranean 
area has steadily increased, together with the build-up of an 
airlift of British and American forces from Europe and the 
United States. Following the landing of 5,000 U.S. troops in 
the Lebanon, aircraft of the 6th Fleet operating from the 
“Saratoga” and other carriers have maintained continuous 
air support, including a flight by more than SO fighters and 
bombers over Jordan on July 10. 

The airlift of U.S. troops to the area has included the move- 
ment of 1,600 men of an airborne battle group equipped with 
tactical atomic weapons from Germany, and the reported trans- 
fer of approximately 10,000 troops to Adana, in South Turkey. 
Refuelling from tanker aircraft, B-S7s (Martin-built Canberras) 
have been flown direct from American bases non-stop to Adana 
in 12 hr. U.S. aircraft there include fighters and transports. 

The first phase of the British airlift to Jordan from Cyprus 
was completed on July 18 when the last of some 2,000 men 
of the 16th Independent Parachute Brigade arrived at Amman 
following King Hussein’s request for British military help. At 
the time of going to press the aerial transport of supplies was 
continuing with Valettas in addition to Hastings and Beverleys, 
which carried most of the troops. M.E.A.F. Hunters have also 
been flown to Amman. 

A total of 38 aircraft of Transport Command was sent to 
reinforce the M.E.A.F. transport squadrons between July 14 
and 16. Twelve Beverleys have been flown from the U.K. 
to Cyprus, where five are already on detachment. Five Comets 
were at Nairobi to fly troops to Aden and Bahrein, three flew 
from Britain and two were diverted from the Far East (Singa- 
pore) trunk route. In addition, 12 Hastings and four Valettas 
were flown out from the U.K. 

The airlift of troops from Britain to the Middle East also 
continued over last week-end. A further 400 men of the 19th 
Infantry Brigade were flown out by charter transports on July 
19-20, together with 100 men of the East Surrey Regiment. 


1,000 Hours for the Avon 


LIGHT-TESTING of Rolls-Royce Avon R.A.29 civil turbo- 
jets in D.H. Comet 2Es has resulted in a life between over- 
hauls of 1,000 hr. being authorized by the Air Registration 
Board. Two Avon R.A.29s were installed in each of the two 
Comet 2Es, the other pair of engines in each case being Avons 


of earlier marks. The Comets made scheduled flights between 
London and Beirut at an aircraft utilization of 11 hr. per day 

Eight R.A.29 engines were used in the testing programme, 
four installed and four spares, but endurance flying was con- 
centrated on six engines to set up high running totals for indi- 
vidual engines. These six engines were run for a total of 
7,000 hr. and there was one premature removal due to excessive 
slipper-pad wear and consequent seizure of a fuel pump. 

A.R.B. examination of stripped engines was made at 250, 
500, 750 and 1,000 hr. On the evidence of these examinations, 
the Board has authorized an introductory overhaul life of 
1,000 hr. In the case of B.O.A.C., this figure is to be confirmed 
by examination of two engines at 800 hr. and 900 hr. 

The 10,500-lb. thrust Avon R.A.29, most advanced in design 
of the 200 Series Avons, is standard power unit of the Comet 4 
and the Sud-Aviation Caravelle. 


Direction at Derby 


OLLS-ROYCE, LTD., has announced that Mr. F. T. 

Hinkley, B.Sc., M.I.Mech.E.. Mr. A. A. Lombard, 

F.R.Ae.S., and Mr. J. L. E. Smith, M.A., have been elected 
members of the board of the company. 

Mr. Hinkley has been with the company’s design staff since 
1932, and worked on the first Kestrel and Merlin engines. He 
became assistant chief designer of the Aero Engine Division 
in 1940 and chief designer four years later. He has been closely 
associated with the development of the Dart turboprop, work 
on which began in 1945. 

Since 1955 Mr. Hinkley has been general manager, sales and 
service, of the Aero Engine Division. He has been a director 
of the Rolls-Royce Canadian and Australian companies since 
1957. 

The chief engineer of the Aero Engine Division since 1954, 
Mr. Lombard, went to Rolls-Royce in 1943 as chief designer, 
Northern Factories, and until 1946 was at Barnoldswick. During 
this period the Derwent, Nene and Tay turbojets and the Clyde 
turboprop were designed, and design of the Avon was begun at 
Barnoldswick. 

Mr. Lombard moved to Derby in 1946 following his appoint- 
ment as chief designer, projects, and became chief designer, 
Aero Engine Division, three years later. 

Having been with Coutts and Co., of which he is a director, 
for 10 years, Mr. Smith is also a director of the Australian 
Agricultural Co.; the Solartron Electronic Group, Ltd.; Royal 
Exchange Assurance: Industrial and General Trust; Sterling 


MOSCOW DEMONS- 
TRATOR.—Included in 
the Soviet Aviation Day 
programme at Tushino on 
July 20 was this Turbolet 
test bed designed by 
Prof. Vsevolod Matveyev. 
It has been test flown by 
Yury Garnayey, and utilizes 
both movable vanes in the 
jet stream and small jets 
fed with compressor air, at 
the end of the outrigger 
arms for directional contro! 
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Left, Mr. F. T. Hinkley and, right, Mr. A. A. Lombard. 


Trust, and the Ottoman Bank, besides being a Commissioner 
of Income Tax. 

During the Second World War he served with the Fleet Air 
Arm in the Mediterranean and Indian Ocean theatres; he was 
later Naval Liaison Officer with the 9th U.S.A.F. 


Blackburn Affairs 


N his annual report to the shareholders of Blackburn and 
General Aircraft, Mr. Eric Turner, the chairman, has some- 
thing to say about the prospects of the aircraft industry 
generally. The current gloomy views about the outlook might 
well, he feels, be exaggerated. He does not think that con- 
centration of the industry into a smaller number of units (which 
he believes to be inevitable in the long run) will come about 
as quickly as many people think. So far as Blackburn and 
General Aircraft are concerned, the company is satisfied that 
should they need any assistance, it will be forthcoming. If, for 
example, the demand for the N.A.39 comes up to expectations, 
arrangements have already been made with a “ major company ” 
for aid in the form of development and production capacity. 

A policy of diversification of its activities is being practised 
by the company’s board and last year one-third of the group 
turnover represented non-aeronautical work. But it is also the 
board’s intention that the company should remain aircraft 
designers and manufacturers on a substantial scale. 

Turning to the aero-engine side of Blackburn’s business, 
Mr. Turner reveals that substantial orders have been received 


MIDDLE EAST PICTURES.—Right, 23-year-old King Hussein 

of Jordan in the cockpit of his Beechcraft F.50. The other 

picture shows the outskirts of Amman. It was taken from the 
Beechcraft, supplied by W. S. Shackleton, Ltd. 
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for Blackburn-Turboméca gas turbine engines—particularly the 
Palouste for air starting—and the volume of the work in the 
company’s Engine Division continued to grow. He looks 
forward, in fact, to a steady expansion in this field. 

Mr. Turner’s report shows the profits and the Group turn- 
over of the company for the year ended March 31 to be very 
similar to those for last year. Net profit for the year was, in 
fact, £547,104 compared with £514,356 for 1956/57. 
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Sailplane Event 


ATIONAL GLIDING WEEK, to be held from Sunday, 

July 27 to Monday, August 4, has attracted 42 entries, and 
though they had six sites to choose from, their distribution of 
preferences is such that they are being concentrated at only 
three: Nympsfield, Dunstable and Portmoak in Scotland. 

Nympsfield, the Bristol Club’s site overlooking the Severn 
estuary, has proved easily the most popular, with 20 entries, 
though only 19 are likely to turn up. There is likely to be a 
subsidiary contest between three Eagles (T-42 type) entered by 
John Neilan, Malcolm Laurie, and Lorne and Ann Welch. 
The other entries are mostly of Olympia and Skylark 2 type, 
but the Handley Page club is entering its first contest with a 
pre-war Rhénbussard. 

At Dunstable the R.A.F. are turning up in force with five 
entries out of the total of 14 expected by the London Club. 
Their fleet is ambitious, too: a T-42, two Skylark 3s, and two 
laminar-flow Olympias, of which Sgt. Andy Gough is flying 
the 419 and Sqn. Ldr. L. Bayley the 415 which went to Poland. 
Two other R.A.F. men are taking Olympias to Nympsfield. 

Of nine machines flying with the Scottish Gliding Union, six 
are visitors from south of the Border. They include Philip 
Wills and Geoffrey Stephenson and entries from the Imperial 
College, Midland and Yorkshire Clubs, and the home club has 
entered two Olympias and a private T-42. 
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Defence Organization Changes 


HREE new features are to be introduced in the central 

organization for defence which has been in operation for 
the past 18 months. Described in a White Paper published 
last week, these features are that the composition and opera- 
tion of the Defence Committee of the Cabinet are being adjusted 
to secure greater flexibility and efficiency; a Defence Board is 
being set up to assist the Minister of Defence im formulating 
defence policy and for dealing with inter-Service problems, 
and certain adjustments are being made in the Staff 
organization. 

This last change includes the assumption by the Chairman 
of the Chiefs of Staff Committee (Marshal of the R.A.F. Sir 
William Dickson) of the title of Chief of the Defence Staff. 
The Chiefs of Staff of the three Services will continue to act 
collectively to give their military advice to the Government, 
but where there are differences between them the Chief of 
the Defence Staff will not merely report the differences, but 
tender his own advice. In addition, the Joint Planning Staff 
will now be responsible to the Chief of the Defence Staff. 


First Flight at Eastleigh 


ROM Saunders-Roe comes the news that their new P.531 
helicopter (first illustrated in THe AEROPLANE for July 4, 
1958) made a successful first flight on July 20. It was flown 
by Mr. K. M. Reed, the company’s senior helicopter test pilot, 
at Southampton Airport, Eastleigh, the headquarters of the 
Saunders-Roe Helicopter Division. As work on these new heli- 
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copters did not start until January, the time taken to first flight 
is a remarkable achievement. 

Although this newcomer to the range of British helic. pters 
bears a strong family resemblance to the Skeeter, it is very 
much a new type and a bigger aircraft altogether. It is « five- 
seater (which number includes the pilot) and is powered by a 
single Blackburn-Turboméca Turmo 600 free-turbine engine. 

The photographs of the aircraft so far released, show the easy 
accessibility to the powerplant which is mounted on top 0f the 
fuselage behind the cabin. The main rotor head is a four- 
bladed unit and would appear to make use of Skeeter b.ades. 
It would in fact seem likely that a number of Skeeter com- 
ponents have been incorporated in the airframe—the tail boom, 
for example. 

Designed by the team led by Mr. T. L. Ciastula, Dipl. Ing, 
A.M.I.Mech.E., A.F.R.Ae.S., chief designer of the Saro Heli- 
copter Division, the P.531 has been built as a private venture on 
the part of the company. It is intended as a general-purpose 
machine, primarily for Service use as a light jiaison and 
communications aircraft and for air/sea rescue duties. 


G.A.P.A.N. and that Memorial 


PPOSITION to the erection of the sculpture purchased by 
the Air League to commemorate the double crossing of the 
Atlantic in 1919 by the R.34 airship continues to grow. 

Lord Brabazon in a letter to The Times of July 15 then said 
that the proposed memorial resembles to him a diseased 
haddock. 

Mr. Leonard Bridgman (see page 153) has proposed the 
creation of a fund to prevent its erection. And the Guild of 
Air Pilots and Air Navigators feel intensely that this monstrous 
proposal is an outrage to the memory of those who performed 
the crossing and those who built the airship. 


Dr. Warner 


E REGRET to announce the death of Dr. E. P. Warner on 
July 12. A notable tribute to his work for international 
aviation appeared in The Times for July 18 over the signature 
of Sir William Hildred. He wrote that Dr. Warner prepared the 
way for the creation of the International Civil Aviation 
Organisation and brought it to full fruition by his 12 years of 
sympathetic leadership as its president. 
An account by Captain Laurence Pritchard of Dr. Warner's 
career as aeronautical engineer appears on page 148. 


Henri Farman 


ECAUSE he was born in Paris, in 1874, and because his 

company built French aeroplanes, it was often thought that 
Henri Farman, who died on July 17, was a Frenchman. In 
fact his father, a journalist, was an Englishman who lived 
in Paris. But Henri, with his brothers Maurice and Dick, 
was domiciled in France and had French citizenship. 

It was in 1907, when he was 33, that Henri Farman began 
taking an interest in aviation (he had previously gained some 
reputation as a motorcar and motorcycle racer) and bought 
a biplane from Gabriel Voisin. Within a short time he had 
established F.A.L-confirmed absolute speed and closed-circuit 
distance records with it (albeit only 32.73 m.p.h. and 0.478-mile) 
and in 1908 (SO years ago last January 13) he succeeded in 
winning the Archdeacon prize of 50,000 fr. by flying 500 m. 
distance and back without landing. He had been trying to 
do that for four months before he succeeded. 

The years immediately following saw him winning other 
prizes and making more records. Meanwhile he had designed 
and built his own Henri Farman biplane, a pusher with a 
Gnome rotary engine, and he took it to all the flying meetings. 
It is of some interest that the first aeroplane to give a proper 
demonstration of flight in Britain was a Henri Farman. It 
was brought over at the request of George Holt Thomas (one 
of the first commercially minded men astute enough to see 
a future for flying) by Louis Paulhan, and in the autumn of 
1909 this avion formidable, named “La Gypaéte,” made 
several flights at Brooklands, one of them lasting nearly 3 hr. 
the equivalent of about 96 miles’ distance. 

In 1912 Henri Farman joined forces with his brother Maurice, 


who had likewise been making a name in aviation, and the 


firm of Henri et Maurice Farman came into being with works 
at Billancourt. Perhaps the best-known of Maurice’s early 
products were the Longhorn and Shorthorn pusher biplanes, 
their bovine sobriquets reputedly resulting from a remark made 
by Maj. (later Air Marshal Sir John) Higgins when he saw a 
row of them in France: “ Voila! Les vaches mechaniques!” 

Farmans were affectionately remembered by the many early 
pilots who learnt to fly on them. They had no dual control, 
but flew so slowly and so gently that fatal accidents were few. 

Henri Farman’s designs were among the first aircraft to 
equip R.F.C. squadrons, a later one, the F.27, being an all-steel 
biplane with a 130-h.p. Canton-Unne pusher engine. 

After the First World War the firm settled down to pro- 
ducing many successful designs in all categories. The Goliath 
twin-engined biplane, built in military and civil versions, gained 
a closed-circuit distance record of 1,190 miles in 1920, and 
2,734 miles in 1925. Civil Goliaths served on the London- 
Paris commercial route for many years. 

Other designs of note were the Jabiru; the Type 223 trans- 
atlantic mail-carrier, with four Hispano-Suiza engines, and 
the Type 190 four-seat light monoplane. Farman aeroplanes 
were somewhat ungainly looking, but were good weight-carriers, 
and were built in large numbers. 

With the nationalization of the French aircraft indus'ry 
1937 the Farman company and the Hanriot concern were 
merged as the Société Nationale de Constructions Aéronautique 
du Nord (S.N.C.A.C.). It produced little before the Second 
World War, and during the occupation was made to make 
German designs. 

The two brothers had retired when the State took over the 
company. 

Besides the wide range of aircraft the Farman concem 
produced a number of successful 12- and 18-cylinder aero- 
engines. 
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News of Aircraft, Engines and Missiles 


AUSSIE CROP DUSTING.—During 
the ‘irst four months of this year the 
Australian crop-dusting organization, 
Aeri«! Agriculture, spread 12,000 tons of 
superphosphate in N.S.W. country areas 
using three D.H.C.2 Beavers. One air- 
craft alone spread 6,000 tons. Over the 
same period in 1957 the company used 
14 Tiger Moths to spread a_ similar 
amount of superphosphate. 


B-70 NAMED.—The North American 
B-70 bomber has been named the 
Valkyrie. The name was selected from 
more than 20,000 submitted in a contest 
among officers and men of the U.S.A.F. 
Strategic Air Command. The B-70 is 
designed for a Mach-3 performance at 
heights above 70,000 ft. 


RAMJET ENDURANCE.—A _ Mar- 
quardt ramjet of an advanced type which 
is being developed under a U.S.A.F. con- 
tract has completed a _ continuous 
endurance test claimed to be equivalent 
to a non-stop flight three times round the 
Earth. The test was conducted in a 
ground-test facility in atmospheric pres- 
sures equal to those at altitudes of more 
than 14 miles and in airstreams of con- 
siderably higher supersonic velocities than 
ever used in air-breathing engine endur- 
ance tests. 


NORATLAS IMPROVED. — Two 
versions of the Noratlas have recently 
been certificated for operations at 23 tons, 
an increase of one ton over the previous 
gross weight. They are the Nord 2502 
and Nord 2508, respectively with 
Hercules and Twin Wasp engines, and 
Marboré boosters. 
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THE AEROPLANE 


EXECUTIVE TRANSPORT.—The Grumman Gulfstream, seen here at the manufacturers’ 


Bethpage, L.I., plant, is approaching completion. 


ALLISON BABY.—Winner of the U.S. 
Army design competition for a 250-s.h.p. 
shaft turbine is the Allison Division of 
General Motors. 


NEW ULTRA-LIGHT ? — Construc- 
tion of a new ultra-light two-seat aircraft, 
the Crusader, is announced by Condesco, 
Ltd., of Clock Chambers, London Road, 
Enfield, Middlesex. It will be an all- 
metal low-wing monoplane with two seats 
side by side, flaps and a tricycle under- 
carriage. Kits of parts will be produced 
for “ do-it-yourself ” constructors. 


GLIDING DOWN UNDER. — The 
Gliding Federation of Australia has 
announced plans for what may be the 
first non-Government national gliding 
school in the World. The first course is 
to begin at Gawler, S. Australia, in 
October, and the school will give 
advanced instruction to senior instructors 
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ommercial Aviation Affairs 


FOURTH EL AL BRITANNIA.— 
Another Bristol Britannia was delivered 
to El Al Israel Airlines from Filton on 
July 17, bringing the total El Al Britannia 
fleet to four. On August 24 El Al will 
introduce weekly Britannia services from 
Tel Aviv to London via Paris and to Paris 
via Rome. 


DECCA TRIALS.—A Bell H-13H heli- 
copter has been equipped for the Airways 
Modernization Board with a complete 
Bendix-Decca navigator unit and flight 
log for a two-year evaluation programme 
of the first American Decca chain. This 
chain is in the New York Metropolitan 
ares and is designed primarily to assist 
heli-opter operations including those of 
New York Airways. 


BOEING 707 IN SERVICE.—Pan 
American Airways have received Govern- 
Men! permission to operate Boeing 707s 
On « cargo and mail service between New 
Yor. and San Juan, Puerto Rico, starting 


Slingsby 1.21B. has been 
built from kit parts by boys 
of the woodworking class 
of Leighton Park School, 
Reading, their ages ranging 
from 14 to 18. The work 
was supervised by Mr. lohn 
Simpson, the physics master. 


It is scheduled to fly in August. 


and ground engineers from all States in 
an effort to improve the standard of pilot 
training and aircraft maintenance. 


HELLIWELLS, LTD.—We have been 
informed by Helliwells, Ltd., of Elmdon 
Airport, Birmingham, that its Aircraft 
Division, engaged on repair, overhaul, 
sub-contract manufacturing and other 
work, is to close down. The decision to 
close it was taken as a result of steadily 
decreasing demands since the Government 
White Paper on Defence issued in 1957. 


ELAND-CONVAIR.—Last week, in 
the inscription to the photograph of 
Napier personalities published on page 
86, we inadvertently described the 
Garrett Corpn. as the parent company 
of PacAero. In fact PacAero is a sub- 
sidiary of the Pacific Airmotive Corpn. 


MISSILE LABORATORY .—Canadair, 
Ltd., has started on the construction of 
a $1 million environmental laboratory 
at Montreal as part of the company’s 
missile programme. Among the initial 
equipment to be installed will be a 24-ft.- 
dia. centrifuge capable of simulating 
conditions at a height of 120,000 ft. 
Canadair is engaged in the production of 
Sparrow 2 air-to-air missiles for the 


R.C.A.F. Air Defence Command. 


PARIS APPROVAL.—A USS. certifi- 
cate of airworthiness for the Morane- 
Saulnier MS.760 Paris (two Beech-built 
Turboméca Marboré turbojets) has been 
issued by the C.A.A. 


on August 15. The service, for which the 
707s will have a provisional airworthiness 
certificate, is intended to give experience 
to flight and ground crews. Pan American 
will start their New York-London service 
with 707s this autumn. * 


MET. AWARDS.—A 
number of airline pilots 
received briefcases and 
inscribed books from the 
Meteorological Office last 
week, the presentations 
being made by Dr. J. M. 
Stagg (extreme right). Left 
to right are, Capt. R. H. 
Rose (B.E.A.) ; Sir Frederick 
Tymms, Master of the 
G.A.P.A.N., and Mrs. Wake- 
lin (on behalf of Capt. W. j. 
Wakelin, B.E.A.). 


Photograph copyright 
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S.A.F.E. RECORD. — Straits § Air 
Freight Express, Ltd., Airwork’s New 
Zealand subsidiary, set a new record 
recently by carrying more than 200 tons 
of freight (actually 201.8 long tons) in a 
day. 
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News About People 


THE AEROPLANE 


MANCHESTER TERMINAL. — On 
July 15, the redesigned air terminus in the 
Royal Exchange Building at Manchester 
was re-opened by Lord Douglas of 
Kirtleside. Check-in formalities have 
been simplified, lounges have been refur- 
nished and a new control room provided. 


EQUIPMENT FOR HUNGARY.— 
International Aeradio, Ltd., acting as 
co-ordinator, has completed negotiations 
with the Civil Aviation Board of Hungary 


Military Aviation Affairs 


DUTCH HUNTERS.—tThe first two 
Hawker Hunter T.Mk. 7s of the order 
placed by the Dutch Ministry of War 
have been delivered to the R.Neth.A.F. 
They were flown from Dunsfold to 
Holland on July 18. 


SAFIRS FOR’ FINLAND.—Twenty 
Saab 91D Safir basic-trainers are to be 
delivered to the Finnish Air Force by the 
summer of 1959. This type will then be 
in service with four air forces; it is also 
used by a number of countries for airline 
pilot training. 


ITALIAN ARMAMENT. — Sixty 
officers of the Italian Air Force have 
completed a course in the U.S.A. on 
the operation of Nike-Ajax and Nike- 
Hercules ground-to-air missiles which are 
to be delivered to Italy in 1959. The 
1.A.F. is also to receive Raytheon Hawk 
ground-to-air missiles and Martin 
Matador surface-to-surface missiles. 


BOYS’ CAMP.—About 180 boys, most 
of them sons of R.A.F. personnel, are to 
attend the annual camp run at R.A-F., 
Calshot from August 12 to 22 by the 
Chaplain-in-Chief of the R.A.F., Canon 
A. S. Giles. They will live under canvas 
and will this year include about a dozen 
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for the supply of ground and airborne 
ILS equipment. Pye Its type PTC 1100 
and Standard Type SR/14 airborne ILs 
will be supplied. 


VISCOUNTS FOR SALE.—As we 
noted last week, Butler Air Transport’s 
two Viscount 747s are being offered for 
sale by Ansett-A.N.A. Their sale is being 
handled by W. S. Shackleton, Ltd., the 
first agents ever to offer turbine trans- 
port aircraft in the second-hand market. 
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CARAVELLE DEMONSTRATION, 
—The first production Sud-Aviation 
Caravelle was demonstrated at Tou/ouse 
on July 11, when M. Max Hyrnans, 
president of Air France, announced that 
their option on 12 Caravelles had been 
taken up to make a total order of 24. 
The first production Caravelle has com- 
pleted 134 hours in less than two months 
and will be delivered to Air France in 
December. about 34 months ahead of 
schedule. 


‘ 


from the R.A.F. Benevolent 
Vanbrugh Castle School. 


CONCERT RETURNS.—As a result 
of the third R.A.F. anniversary concert, 
held at the Royal Festival Hall, the 
yr Benevolent Fund gained about 


Fund's 


TIGHT FIT.—This 
midget-sized mechanic is 
specially employed at 
Torrejon A.F.B., Spain, for 
inspection and maintenance 
of Lockheed F-104 Star- 
fighters of the U.S.A.F. 


IRBM TRAINING.—The first contin- 
gent of 45 R.A.F. personnel to attend the 
recently established Thor IRBM school 
at the Douglas plant at Tucson, graduated 
on June 24. The Thor weapon system, 
under development by the U.S.AF. 
Ballistic Missile Division, is at present 
being prepared for operational use. 


OT Lee ae Gin OT EM, hugs, es EN 


D.H. SALES.—Mr. David J. Hill has 
joined The de Havilland Aircraft Pty., 
Ltd., Sydney, N.S.W., as a commercial 
sales representative. The concluding part 
of Mr. Hill’s account of his recent flight 
to Australia is published on pages 150- 
152 of this issue. 


MUREX RETIREMENT.—Mr. R. W. 
Happe, manager of the Aircraft Ground 
Power Unit, Sales Department of Murex 
Welding Processes, Ltd., Waltham Cross, 
has retired after 38 years’ service with the 
company. Mr. Happe was largely 


responsible for the development of the 
Murex units and assisted in the aircraft- 
starting arrangements of the S.B.A.C. 
Flying Display for a number of years. 


AER LINGUS APPOINTMENT.— 
Mr. Harry Knowles has been appointed 
press officer in the Aer Lingus public 
relations branch in succession to Mr. 
Joseph Dillon, who was 
appointed head of the branch, Mr. 
Knowles was previously on the editorial 
staff of the /rish Times. 


ENGINEERING DEGREE. — Mr. 
J. F. Harriman, who is in charge of the 
Mechanical Development Section of 
Rolls-Royce, Ltd., at Hucknall, has been 
awarded the degree of M.Sc (Engineering) 
by London University for a dissertation 
and thesis on anti-vibration mountings 
for aero-engines. 


MASTER AIR PILOTS.—G.A.P.A.N. 
has announced the award of Master Air 
Pilot Certificates to Mr. J. H. Orrell, 

superintendent of the Flight 
Weapons Research Division of A. V. Roe 
and Co., Ltd., and to Capt. R. N. 
Stidolph, D.F.C., deputy chief pilot of 
Hunting-Clan African Airways. 


UNITED POSTS.—Mr. John F. Bur- 
ridge has been appointed sales manager 
and Mr. Richard E. McCormick assistant 
sales manager of Hamilton Standard 
division of the United Aircraft Coron., of 
Windsor Locks, Conn. Mr. 

Huxley is now assistant general manager 
of the Norden Division of U.A.C. 


— 


LASHAM ‘ATHOME.’—Seen at the 
Lasham Gliding Centre on July 19 are, le't 
to right, Miss Judy Hanafin ; Mr. Wally 
Kahn (organizer); Gp. Capt. Hanafi, 
C.O., Experimental Flying, R.A.E., and 
Cdr. Hickson, Cdr., Flying, R.A 

Immediately left is Mr. Derek Piggott, 

the C.F.1. of the Centre. 


“ The Aeroplane 
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THE AEROPLANE 


AIR TRANSPORT 


Viscounts for Northeast 


INE Viscount 745Ds have been sold by Vickers-Armstrongs 

to Northeast Airlines, of Boston, who also have an option 
on « tenth aircraft. This announcement was made, appro- 
priately enough, on the day following the anniversary of the 
first flight of the original Viscount 630. If the Northeast option 
is taken up the number of Viscounts sold will now be 400. 

The first of the 745s—which were built to the order of 
Capital Airlines, who deferred purchase of a further 15 in 
addition to their 60—will be delivered in about a fortnight’s 
time, with two more before the end of next month. Viscount 
services with Northeast will probably start in August on the 
east coast routes between Washington, New York and Montreal, 
with extensions in the autumn to Miami, Florida. 

Northeast, who started operations on the New York-Florida 
route about 18 months ago, originally had Britannias on order 
and the cancellation of this arrangement became known in 
June. The 745Ds are 44-seaters with built-in air-steps. 


The End of Aquila 


‘OR some two years now the future of Aquila Airways has 

been the subject of comment both within and outside British 
Aviation Services, in which the airline forms an independent 
unit. Now, at last, comes the sad news that Aquila are to 
cease operations on October 1 this year. 

Aquila Airways have been operating holiday and other 
services with flying-boats—first as an entirely independent 
operator and later as a unit in the B.A.S. group—for nearly 
10 years. Operations were started in 1949 with a fleet of 
12 Hythes; the company was registered in May, 1948, and was 
taken into the B.A.S. fold in 1953. Aquila’s operations have 
suffered during the past few seasons because of abnormal swell 
conditions in the sea off Madeira. 


Back to the Glidepath Indicator 


NUMBER of R.A.F. aerodromes were equipped during 

the War with a system whereby the angle of approach 
could be judged visually from the control cabin at night. The 
system provided different coloured light indications according 
to whether the aircraft was above or below an agreed glide- 
path. 

During the past few years, attention has again been directed 
towards the need to provide better guidance of this kind, as 
well as towards means of providing—by markings and flood- 
lighting—some “ depth” in the pilots’ visual impressions of a 
runway. 

An M.T.C.A. circular (No. 64) issued last week outlined the 
plans being made for the experimental use of a promising new 
visual glidepath system which has been developed by the 
R.A.E., Farnborough. 

This system is composed of a number of units which are 
arranged to form lighted wingbars on both sides of the runway, 
one pair being sited approximately 500 ft. up the runway from 


GHANA ARRIVAL.—Using a Boeing 
Stratocruiser chartered from 
B.O.A.C., Ghana Airways operated its 
first service from Accra to London on 
july 17. Passengers are seen here 
cisembarking from the Stratocruiser 
which carried the Ghana Airways 
markings and its original British 
registration. B.O.A.C. recently con- 
cluded an agreement to assist Ghana 
i the formation of a national airline. 


the threshold and a second pair sited 500-1,000 ft. farther up 
the runway beyond the first pair, thus defining a touchdown 
area. Each wingbar is composed of three units with an 8-ft. 
space between them; the innermost being located approximately 
50 ft. clear from the runway edge. Each unit consists of a flat 
rectangular box with a-44-ft. horizontal slit through which 
light is projected in the approach direction. 

The optical system is such that the colour of the light 
projected over the upper sector is white and over the lower 
sector red, the change of colour between them being gradual 
over a 4° sector. The elevation of this transition sector above 
the horizontal is set to suit an aircraft's normal descent path 
to a particular runway. The red colour is thus used in the 
natural sense to indicate to a pilot if he is too low and that if 
he continued he would undershoot the indicator. In making an 
approach a pilot should keep in the white of the indicators 
forming the nearer wingbars to avoid undershooting the touch- 
down area, but in the red or pink of the indicators forming the 
far wingbars in order to avoid overshooting the touchdown 
area. Where applicable, the angular setting of the units and 
the location of the wingbars would be so arranged that the 
visual glidepath brackets the ILs or Gca glidepath. 

Among the advantages claimed for the R.A.E. system are 
overall lack of ambiguity and the fact that a gradual change 
of colour helps the pilot in the adjustment of his rate of descent. 

Systems are shortly to be installed for evaluation at the 
following aerodromes (the runway bearing is given in brackets): 
Aberdeen (Dyce) (06); Belfast (Nutts Corner) (28); Blackbushe 
(08); Liverpool (Speke) (08); and Prestwick (21). 


Vanguard Mk. 2 


TRUCTURAL development of the Vanguard has made it 

possible for Vickers to increase, by a substantial amount, 
the maximum zero-fuel and landing weights, without alteration 
to the maximum take-off weight of 141,000 lb. As a result 
of these changes the basic aircraft now has a design maximum 
payload of 29,000 lb. compared with the 25,000 lb. specified 
previously. The zero fuel weight is increased from 105,500 Ib. 
to 112,500 lb.; the landing weight increases from 115,000 lb. 
to 121,000 Ib. 

Figures for the new Vanguard, which is known as the Type 
950 Mk. 2, were in fact included in our Commercial Aircraft 
Number on July 4, but Vickers’ achievement is worth this 
separate note. The increase in payload makes it possible to 
offer a thrift-class version of the Vanguard seating 139 passen- 
gers, with a full payload range of some 2,000 statute miles. 
The Vanguard 2 is now the standard basic aeroplane. 

Vickers have also announced that the Vanguard Freighter, 
under development, will have a payload in the region of 
40,000 Ib. A maximum take-off weight of about 150,000 Ib. 


is envisaged, with maximum landing weight and max. zero 
fuel weight comparable to those of the Vanguard 2. The 
Vanguard Freighter will feature larger doors, a strengthened 
floor, no cabin windows and provision for extra fuel tankage. 
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In last week's issue (page 88) future diagrams for use in the 

revised Aerad Flight Guide were mentioned. These included 

perspective drawings of approach and runway lighting to 

accompany the procedure charts. This is an example of one of 

these proposed diagrams—showing the approach to L.A.P.’s 
runway 28R. 


Twin Pioneers for the Philippines 


AIDEN FLIGHT ot a Scottish Aviation Twin Pioneer 

powered by Pratt & Whitney R1340 engines is expected 
late in August. As already reported in THE AEROPLANE, 
Philippine Air Lines have ordered five Twin Pioneers with 
these engines; the aircraft will be delivered at the rate of one 
a week as from November I. 

Philippine Air Lines have chosen the Pratt & Whitney engine 
for their Twin Pioneer because they operate four de Havilland 
Otters with ihe same powerplant. As a result the airline will 
not have to stock additional engine spares or re-equip their 
engine-overhaul shop. The airline will dispose of their Otters 
when it has taken delivery of Twin Pioneers. 

The price of the Pratt & Whitney engines that are being 
installed ‘n the Twin Pioneer is given as £3,150. Fixed-price 
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overhaul exchanges can be made at £1,000 per engine and 
spares are available on an “ off the shelf” basis. These factors 
also influenced Philippine Air Lines in the choice of evgine 
for their new equipment. Total cost of a Twin Pioneer with 
the American engines has not yet been determined but it js 
likely to be the same as, or even slightly less than, the price 
of the standard aircraft. 

For installation in the Twin Pioneer the R1340 is being 
uprated to give at least 600 b.h.p.; its maximum contin ious 
power will be 550 b.h.p. This increase in power and the use 
of a new type of propeller are expected to give the Twin 
Pioneer a higher performance, although for the presen! no 
figures have been quoted. 

Twin Pioneers for Philippine Airlines will seat 19 passengers 
—three*more than in the standard aircraft. The standard seat 
pitch is retained and two additional windows have been 
installed. The toilet compartment is also retained. Baggage 
space has been increased to three times the original capacity by 
installing a large luggage compartment behind the toilet. Access 
—r compartment is through a separate door in the fuselage 
side. 


B.E.A. Traffic in May 


Bengt ine results of British European Airways continue to 
be disappointing, and considerably below expectation. This 
is shown by the results for May, tabulated below, and for 
June, when business was relatively even worse, with passenger 
traffic about 3% down on 1957. 

Writing about these results in the current B.E.A. Magazine, 
Lord Douglas points out that although a smaller increase than 
usual was expected this year, the recession in business has 
proved to be more serious than anticipated. Financial results 
in both May and June are bound to be significantly worse 
than those for the corresponding months in 1957. Lord 
Douglas does not concede, however, that B.E.A. will therefore 
return a loss in the current financial year. It will be more 
important than usual that rigid control be exercised over staff 
numbers and all the other factors affecting the Corporation's 
expenditure. 


B.E.A. TRAFFIC RESULTS—MAY 1958 


May 1958 May 1957 Variation 
Capacity ton miles cftered 16,212,000 14,079,000 +15.2% 
Load ton miles sold... 9,344,000 9,119,000 + 2.5% 
Revenue load factor 57.6% 64.8%, —11.1% 
Passengers carried ks 243,227 239,311 + 1.6% 
Passenger miles flown .. 84,654,000 82,864,000 + 2.2° 
Passenger load factor 59.5% 71.2% —16.4° 
Freight ton miles 974,200 900,300 + 8.2% 
Mail ton miles .. 300,800 308,400 — 2.5%, 
Aircraft miles flown 3,239,000 2.910,000 +11,3° 
Revenue hours flown 17,655 16,631 + 6.2% 


The London bus strike had a serious effect on B.E.A.’s 
finances in May. Additional expenditure—mostly on motor 
transport—totalled over £50,000. This was a large part of 
the difference between the budgeted. profit for May and the 
actual income. 


Lord Douglas on Jet Noise 


“IT is clear that the difficulty over the noise of the Tu-104 

is only the beginning of a most difficult situation which, 
unless it is satisfactorily resolved quite soon, could easily harm 
this country’s position as one of the most important focal points 
of international air transport.” In these words Lord Douglas 
draws attention, in the current B.E.A. Magazine, to the problem 
which now confronts the M.T.C.A. and the Port of New York 
Authority. These two bodies alone, of the World's airport 
owners, have consistently maintained that jet noise is a problem 
and that jet aircraft operators must take steps to reduce the 
noise to a “ reasonable level.” 

The position has now been reached where the World’s trunk 
airlines, almost all of which have ordered jets, do not know 
whether they will be able to use London Airport or not. A 
decision is urgently required because, before the end of this 
year, British, American and possibly French jets, in addition to 
Russian, will be ready to go into service. 

“ My belief is,” Lord Douglas says, “that it is going to be 


extremely difficult to say that one type of jet is acceptable 
where another is not, if only because of the impossibility 0! 
defining precisely what level and type of noise is, or is n0o¥, 
tolerable.” 

Events in the case of the projected London-Moscow service 
have shown what can happen as a result of unilateral action 
over this problem of jet noise. Lord Douglas makes it clear 
that the only reason B.E.A. and Aeroflot have been unable to 
put into effect their plans to operate a reciprocal London- 
Moscow service is that the noise level of the Tu-104 is unacc:pt- 
able to the M.T.C.A. at London Airport. In the discussions 
which have taken place, the Russians have pointed out that the 
Tu-104 has been accepted at Brussels, Paris (Orly) nd 
Amsterdam. Furthermore, they say that silencing the Tu-|04 
is not feasible without unacceptable performance penalties nd 
that the I-18 turboprop, the only alternative equipment, will 
not be ready for international operations until next year. 

It has been particularly galling to B.E.A. to find Sab-na 
offering a London-Moscow service, via a connection at Bruss:ls, 

(Continued on page 127) 
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(Continued from page 126) 
following the opening of their Brussels-Moscow service on 
June 2. It now looks as if both K.L.M. and Air France will 
have services to Moscow before B.E.A. 
However right the M.T.C.A. may be, therefore, in their 
attitude towards jet noise, the consequences for B.E.A., 


THE AEROPLANE 


B.O.A.C. and, indeed, for the British tourist industry, could be 
quite serious. Lord Douglas makes no suggestions as to how 
the difficulty should be resolved. Does the situation not call 
for an international conference of aerodrome owners, held 
under the auspices of ICAO, where a common attitude towards 
jet noise could be established once and for all? 


Justifying the Australian Decisions 


NE of the most contentious of recent airline re-equipment 
decisions was that whereby Qantas, Ansett-A.N.A., T.A.A. 
and TEAL will, collectively, purchase 11 Lockheed Electras. 
The facts of this order, and some of the reasons why it was 
particularly unwelcome to the British aircraft industry, have 


already been noted in our pages. 

it is still worth putting on record, however, portions of the 
staiement made by Senator Shane Paltridge, Australian Minister 
for Civil Aviation, when he announced the re-equipment 
decisions which covered, in addition to the Electras, six more 
Friendships for T.A.A., and “ more than four” Viscount 800s 
for Ansett-A.N.A. and T.A.A. The following text is reprinted 
rom the official Australian Aviation Newsletter:— 

“The overall cost of all these aircraft will exceed £A20 
million—approximately £A12 million for Electras, £A5 million 
for Friendships and £A3 million for (four) Viscounts. 

“Senator Paltridge said that this was indicative of the 
Commonwealth’s heavy responsibilities. When deciding the 
issue of what aircraft would be purchased the Government had 
also to take into consideration the vast economic obligations 
in which the Commonwealth was involved. These obligations 
included four major phases of monetary commitment: 

(i) Provision of overseas funds (£A20 million) for the 

purchase of the new aircraft; 

(2) Capital support, which to date totalled £A18 million, for 
the Government-owned airlines—Q.E.A., T.A.A. and 
TEAL; 

(3) Guarantee loans to Ansett-A.N.A. under the terms of the 
Civil Aviation Agreement Act, which could amount to 
a maximum of £A4 million at any one time; 

(4) Annual expenditure on the maintenance and operation of 
airways facilities, including aerodromes—a gross total of 
£A8 million, which must increase with the introduction 
of jet aircraft. 

“ Dealing first with the Qantas order, the Minister said that 
the international airline would be provided with a new and 
highly competitive fleet particularly suited to the needs of its 
regular services to New Guinea, Japan, Hong Kong, Noumea 
and the South Pacific. 

“With delivery before the end of 1959, the Electras, which 
would have a speed of 400 m.p.h., and would carry 66 first 
or 85 tourist class passengers, should provide Qantas with an 
economic stimulus for the increasing traffic on these routes. 
Additionally, they would supplement, when necessary, the 
Operations on the Kangaroo (Middle East) route to be operated 
by the 565 m.p.h. Boeing jet airliners, also due for delivery to 
Qantas in 1959. 

“ Qantas . . . proposed to retain only two of its present fleet 
of piston-engined Super Constellation aircraft, which would 
be used on the route to South Africa. The purchase of the 
Electras would be financed from the company’s own resources, 
although some additional access to loan moneys would be 
ecessary in the years in which the heaviest burden of payments 
securred for both the Boeing and Electra aircraft. . . . 

“The Australian Government recognized tthe strategic 
mportance, not only to New Zealand but also to Australia, 

heavy modern aircraft on the New Zealand register, the 
ailability of aircraft maintenance facilities in New Zealand 
id also of a reserve of New Zealand operating crews. The 
placement of TEAL’s present DC-6 fleet by Electras would 
rean that Qantas and TEAL would be operating common 
juipment, and this should result in substantial savings to both 
mpanies through economies in maintenance, the forming of 
i common pool of spares and the ability of Qantas to utilise 
y excess TEAL aircraft capacity which might be created by 
e operation of three larger aircraft. 

“On the important question of replacement aircraft for the 
o major domestic airlines, a decision on which had been 
nounced from Federal Cabinet on March 28, Senator 
ltridge said that the basic conclusion of that first decision 
nained unchanged. This was that the introduction of both 
ectras and Caravelles to the short-range routes could only 
iid substantially to the overall costs of national transport. 
Further, the operating economics of the 800 Series Viscount 
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had been confirmed by a detailed re-examination as being 
distinctly superior for the short-haul routes carrying the greater 
part of Australian airline traffic. 

“ However, Cabinet had always recognized the need for a 
medium-range aircraft for use on the longer routes, and 
especially for the Perth route. It had not, at the time of its 
first decision, been able to agree to the operators’ requests for 
radically different types of medium-range aircraft, as approval 
of these would have initiated a competitive race for a multi- 
plicity of jet types. The economic results of this would have 
been to seriously compromise the Government’s clearly stated 
policy of retaining two major airlines in active competition on 
the main trunk routes. 

“ Recognizing the national advantage which would flow from 
a common medium-range aircraft for both domestic and inter- 
national operation, the representatives of the airlines had now 
agreed upon the Electra, and Government approval had 
accordingly been given for the purchase of two aircraft of this 
type by both airlines.” 


An Operator’s View 

ACTORS affecting the re-equipment plans of his Australian 

airlines were discussed recently by Mr. R. M. Ansett. He 
is the chairman and managing director of what is claimed to 
be the largest privately owned air enterprise in the Common- 
wealth. His company, Ansett Transport Industries, Ltd., 
controls Ansett-A.N.A., Queensland Airlines and Butler Air 
Transport, as well as a group of road services, hotels and 
factories. 

Following the purchase of Australian National Airways this 
group at present operates many types of aircraft. As mentioned 
in THE AEROPLANE recently, the group plans to operate an 
all-turboprop fleet consisting of Lockheed Electras, Vickers 
Viscount 810s and either Handley Page Heralds or Fokker 
F-27 Friendships. To standardize on this basis the group will 
gradually dispose of its Douglas DC-6s, DC-4s, DC-3s, Convairs, 
Bristol 170s, Elizabethans and Vickers Viscount 700s. It will, 
however, retain the Sandringham flying boats now operated to 
Lord Howe Island until an airstrip is laid down there. 

Mr. Ansett said that some aircraft manufacturers assisted 
airlines by buying. back their old equipment when it was 
replaced with new aircraft. Lockheed, he said, was considering 
the establishment of a company which would deal solely in 
second-hand aircraft. He felt that other aircraft manufacturers 
would have to offer buy-back terms if they were to sell new civil 
aircraft. 

He said that in the past his airlines had preferred American 
aircraft because they were well suited to Australian conditions 
and the companies which produced them had a good 
background of civil aircraft experience. But in the U.K. Vickers- 
Armstrongs had now reached a status as a civil aircraft manu- 
facturer which was comparable with that of U.S. companies, 
and the Viscount was an excellent aircraft. Until recently 
better credit and interest terms were available only for the 
purchase of American aircraft; today, however, the same credit 
terms were available for both U.S. and British aircraft. 

Discussing his purchase of Electras, Mr. Ansett said that the 
Vanguard was too big for his requirements and its timing was 
wrong. The medium-range version of the Britannia was con- 
sidered to be unsuitable from an economic viewpoint. His 
engineers were very impressed with the Allison turboprop 
engines which powered the Electra. 

Discussing the future of Australian internal air routes, 
Mr. Ansett said there might be further mergers. In future there 
might be three groups, the Government-owned T.A.A., his own 
private-enterprise group and MacRobertson Miller Airlines 
which operated a separate series of routes in Western Australia. 
He did not expect that Australian domestic services would be 
operated by turbojet aircraft for at least five years. 
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THE FIGHTING 


SERVICES 


Director of Personnel 


IR COMMODORE P. H. DUNN, C.B., C.B.E., D.F.C., 

who has been A.O.C., the R.A.F. Flying College, Manby, 
since March, 1956, has recently taken up the appointment of 
Director of Personnel (Air) at the Air Ministry. Before his 
posting to Manby, Air Cdre. Dunn served at Headquarters, 
Fighter Command, first as head of the Planning Branch and 
then as Air Commodore in charge of Operations. He was an 
Aide-de-Camp to H.M. The Queen from July, 1953, until 
January of this year. 


Canadian Joint Staff Appointment 


IR VICE-MARSHAL M. M. HENDRICK, O.B.E., 

R.C.A.F., is to become chairman of Canadian Joint Staff 
in succession to Maj.-Gen. H. A. Sparling. At present Air 
Member for Technical Services in Ottawa, Air Vice-Marshal 
Hendrick served as Air Member, Canadian Joint Staff in 
Washington, from 1950 to 1951, and became Chief of R.C.A.F. 
Telecommunications in 1955. 


No. 152 Squadron Disbandment 


FTER being inspected by the A.O.C., No. 11 Group, Air 

Vice-Marshal V. S. Bowling, C.B., C.B.E., No. 152 Squadron 
was disbanded at R.A.F. Stradishall on July 11. In the course 
of the ceremonial parade the Squadron Commander, Wg. Cdr. 
E. J. Wicht, D.S.O., D.F.C., handed over the squadron badge 
to the A.O.C. for safe keeping, and this was followed by a 
fly past of eight of the squadron's Meteors. 

No. 152 was originally formed in 1918 as a night-fighter 
squadron when, equipped with Sopwith Camels, it went to 
France. The squadron return to the United Kingdom in 1919 
and was disbanded. Re-formed in 1939 and equipped with 
Gloster Gladiators and Hawker Harts, it was re-equipped with 
Spitfires in 1940 and fought in the Battle of Britain. After 
operating in the Mediterranean and Far East it was disbanded 
in January, 1947, re-forming at Wattisham in June, 1954. 


Passing-out Parades 


EARLY 600 aircraft and administrative apprentices and 
Boy Entrants of Technical Training Command are soon to 
pass out from training schools. 

At Cosford over 250 Boy Entrants graduated from No. 2 
School of Technical Training on July 23 before Air Marshal 
Sir Arthur McDonald, A.O.C.-in-C., Technical Training 
Command. On Tuesday, July 29, 60 aircraft apprentices of 
the 8Ist Entry pass out from No. 1 Radio School, Locking, 
before Air Vice-Marshal D. G. Morris, Assistant Chief of the 
Air Staff (Air Defence). At Halton on July 30, Air Chief 
Marshal Sir Walter L. Dawson, Air Member for Supply and 
Organization, will be the reviewing officer at the passing-out 


STANDING DOWN. 
—As recorded on this 
page, No. 152 Squadron 
was disbanded earlier 
this month at RAF. 
Stradishail. TheA.O.C., 
No. 11 Group, Air Vice- 
Marshal V. S. Bowling, 
is seen accepting the 
squadron badge for safe 
keeping from the C.O., 
Wg. Cdr. E. J. Wicht. 


DEFENCE POST.—The 
first officer to hold the 
new post of Chief of 
the Defence Staff, 
announced inthe White 
Paper on defence last 
week, is Marshal of the 
R.A.F. Sir William 
Dickson. Previously 
Chairman of the Chiefs 
of Staff Committee, he 
will be the principal 
Service adviser t> the 
Minister of Defence. 


parade of more than 250 aircraft apprentices, and at Hereford, 
35 administrative apprentices graduate on July 31 before 
Air Vice-Marshal R. W. L. Glenn, Director-General of Personal 
Services. 


Overseas Visitors 


IFTY American and Canadian air cadets from the United 

States Civil Air Patrol and the Air Cadet League of Canada 
are due to start a tour of the United Kingdom today as guests 
of the Air Training Corps. Accompanied by a party of 10 
air cadets from France, Italy, Turkey, Holland and Sweden, 
their visit forms part of the international exchange scheme in 
which A.T.C. cadets visited North America and Europe. 

During the tour the cadets, divided into three groups, will 
visit a number of Service stations in the U.K., R.A.E. Thurleigh, 
and the Bristol Aeroplane Co. 


Joint Anti-Submarine School 


AN official tie has recently been designed for the Joint Anti- 
Submarine School, Londonderry, and is available to all 
officer¢ who have served or are serving on the Staff of the 
School. Obtainable from any branch of Gieves, Ltd., the tie 
incorporates the albatross of the R.A.F. superimposed upon 
the anchor of the Royal Navy in silver set diagonally upon a 
dark blue background. The lines of the joint crests are 
separated by a light blue diagonal stripe. 


R.A.F. Appointments 


HE following are among recent Royal Air Force appoint- 
ments:— 


Wing Commanders: E. J. Brice, O.B.E., to R.A.F. Abingdon to 
command No. 1 Parachute School; H. J. Dodson, A.F.C., to Air 
Ministry for duty in the Department of the C.A.S.; G. L. Mattey, 
D.F.C., A.F.C., to R.A.F. St. Mawgan to command the Air/Sea 
Development Unit; R. D. Max, D.S.O., D.F.C., to Air Ministry ‘or 
duty in the Department of the C.A.S.; C. F. Mervyn-Jones, D.S.O., 
D.F.C., to Air Ministry for duty in the Departmeni of the C.A.5.; 
E. C. Oldfield, A.F.C., to Fighter Command for contrel and reporting 
duties; L. G. Press, A.F.C., to Air Ministry for duty in ‘he 
Department of the C.A.S.; C. F. Price to No. 23 (Light Ant- 
Aircraft) Wing, R.A.F. Regiment, to command; D. S. V. Rake, 
O.B.E., A.F.C., to No. 192 Sqn. to command; E. M. Sopwi:h, 
O.B.E., to No. 93 M.U. to command. 

Squadron Leaders: H. E. Rossiter to Air Ministry for duty 1 
the Department of the Air Member for Supply and Organization 
(with acting rank of Wg. Cdr.); R. F. Starnes, D.F.C., to the 
R.A.F. College, Cranwell, as officer commanding the Flying W 1g 
(with acting rank of Wg. Cdr.). 
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Looking at Today’s Problems 


OR many years it has been the habit to think in piecemeal 
terms about the various ingredients which go to make the 
total system which might be broadly described under the heading 
of air traffic control. Individual nations and even individual 
organizations within those nations have proceeded quietly along 
their own roads of development. 

More recently it has become very obvious not only that there 
must be absolute international standards of methods and equip- 
ment if air transport is to make progress, but also that the many 
ingredients are essential parts of one overall problem. 

The success of air traffic control depends on accurate naviga- 
tion and this depends not only on the navigation aids themselves, 
but also on the aircraft control systems and instrumentation 
used to make possible really accurate track-keeping, pattern- 
flying and altitude-holding. A new form of altimeter presenta- 
tion and a new flight-director system are as much parts of the 
overall air traffic control business as are a new surveillance 
radar and an A.T.C. computer. 

What it seems to amount to is this: without closer separation 
standards for aircraft no streamlining of A.T.C. methods will 
be of much use; and without better—and preferably interna- 
tionally standardized—navigation systems we shall never be 
able to permit these closer separations. 

At the moment the form of the standardized navigational 
aids is anybody’s guess—but it is obvious that some individual 
preferences must go by the board and that national pride must 
be subservient to objectively formulated requirements for air 
transport. All eyes will be on next February’s ICAO meeting 
at which standards will, once again and (it is hoped) finally, 
be discussed. There is no time left. 


1—The Future of Air Traffic Control 


‘TH! main present causes of air traffic congestion and con- 
sequent delays are the separation minima which necessarily 
need to be applied while there is uncertainty about the second- 
by-second position of all the aircraft in the pattern. 

Anyone looking at a chart of airways and control areas 
might suggest that an immediate solution could be found by 
extending laterally the amount of controlled airspace. The 
diificulty here is that free airspace must be left for military and 
Other operations and that any excessive multiplication of air- 
ways would increase the journey-time on many air services. It 
seems to be better, therefore, to retain a compact system of 
defined airways, but to make the best use of the airspace within 
these airways. 

Another proposal might be to make greater use of vertical 
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separation. But here, apart from such problems as those posed 
by altimeter inaccuracies, we run straight into difficulties with 
the turbine-powered aircraft which will preponderate in the 
future. Such aircraft, and particularly those which are turbojet- 
powered, cannot be given arbitrary levels without loss of range 
performance—though it seems to be obvious that some sacrifices 
will need to be made by the operators. A drift-up technique 
cannot be permitted and stepped-climbs will be the order of 
the day—with, possibly, the need on occasion to fly at low level 
after take-off until free climb and cruise paths can be permitted. 

The only answer seems to lie in the reduction of lateral (and 
possibiy longitudinal) separations—and this will be feasible 
only with the use of accurate track-plotting equipment in 
all aircraft using the airways and with a system whereby 
position-information is continuously fed to the A.T.C. centres. 

Coincidentally with the introduction of aircraft equipment 
which will give better position-fixing accuracies, the A.T.C. and 
communications systems will need to be improved. In the 
present laissez-faire situation, the semi-automation of A.T.C. 
will do little more than relieve the controllers of some of their 
routine work and permit traffic conflicts to be discovered and 
dealt with a little earlier than at present. 

The first needs in the streamlining of A.T.C. will be more 
frequent aircraft position reports (using radar until the introduc- 
tion of automatic means by which this position information can 
be transmitted from each aircraft) and means by which this 
information can be processed and presented to the controllers 
in a usable form. There is no point in swamping them with 
a mass of data which cannot be used. The work of A.T.C. 
consists, after ail, of a continuous cycle in which flight plans are 
made, progress noted, modifications introduced and plans 
re-made. 

Before such an automatic data-processing system can be 
successful it will be necessary to develop standard international 
forms of the data used and of the techniques needed for its 
transmission. This is a matter for ICAO and is urgent if 
different systems are not meanwhile to be brought into use by 
different countries. 

Once this necessary standarization has been achieved, 
A.T.C. systems can make a start on a first stage of automation 

which might involve the use of computers to detect flight-plan 
traffic conflicts and to check the revisions of these plans made 
by the controllers. A second stage might be the use of com- 
puters to make short-term traffic predictions with the aid of 
radar and automatically transmitted position information. 

One essential feature of semi-automatic or fully-automatic 
traffic prediction systems would be the continuous dissemination 
of data and pictorial information between all A.T.C. centres. 
Another would be a system by which all essential progress 
information is recorded so that, at any moment, the controllers 
will be in a position to take over in case of failure. This 
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continuous slip-printing process is a feature of two automatic 
A.T.C. systems at present under development—by Hollandse- 
Signaalapparaten of Hengelo, Holland, and by the General Pre- 
cision Laboratory of New York—of which more later. 

The outlines of the U.K. plan for A.T.C. development were 
described and illustrated in THe AEROPLANE of June 27 (page 
886). Four new long-range radars are to be laid down—two 
covering the south of England and the Channel, one in the 
Midlands and one in Scotland. Normal radar displays will 
gradually be replaced 5y artificial clear-view displays and com- 
puters will be developed to deal with flight-plan handling. For 
the rest it can be said that much of the thinking in the first part 
of this article has been inspired by discussions with members of 
the staff of the Ministry of Transport and Civil Aviation. 
Development of new techniques of automation and presentation 
is in progress. 

Meanwhile, what is happening elsewhere? The problem in 
the heavier traffic areas in the U.S.A. is, at present, rather greater 
than it is in the U.K. Long before the recent events, inspired by 
cases of collision, plenty of action was being taken by the C.A.A. 
Technical Development Centre at Indianapolis. 


The semi-automatic 
flight progress board, 
pictorial “conflict” 
display and radar sur- 
veillance display (right) 
are units in the sector 
console proposed by 
General Precision 
Laboratory for their 
A.T.C. system. 


An Airways Modernization Board had also been formed and 
one of the actions of this organization was to place contracts 
with the General Precision Laboratory for the development of 
the en route and (later) the “ transition” and terminal portions 
of an experimental automatic data processing system for civil 
and military air traffic control, Following simulator trials, the 
equipment is due to go into experimental operation (at Idlewild 
and Suffolk County Air Force Base, Long Island) in 1960. 

The essential feature of the system as planned is that it is 
designed for use with existing procedures and facilities. From 
pre-flight and in-flight plans it will automatically monitor the 
available airspace and make a continuous check of potential 
traffic conflicts. Flight progress strips are automatically pro- 
duced, distributed and brought up to date as required, so that 
reversion to normal operation will be possible. The system is 
stated to have a capacity for 1,000 flight plans, for the processing 
of 400 flight plans and the production of 1,600 progress strips in 
an hour. 

The operation of the Signaal Automatic Air Traffic Control 
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A schematic diagram showing the link-up of the various units 
in the SATCO system. 


Halcsiaek ccumuat “The Aeroplane”’ 

The “manual” progress boards which are used at A.T.C. 

centres to-day. This picture shows the procedural controllers 

in the U.K.’s Southern A.T.C. centre, which is one of the 
most up to date now in use. 


System (SATCO), being developed in Holland, was described 
in THE AEROPLANE of July 5 last year (pages 10-12). Its primary 
unit is a computer which records and “ stores ” information and 
compares flight paths. To this basic equipment can be added 
other units according to the requirements of the A.T.C. centre 
in which it is used. SATCO can be introduced into an existing 
environment part by part, becoming, eventually, an integrated, 
fully automatic A.T.C. system, with, in addition to the computer 
and teleprinter unit, automatic progress and display boards, 
clearance-computing unit, clear-view display and means for the 
feeding-in of radar and automatic long-range tracking radar. 
A contract has now been placed for the installation of the first 
part of the equipment at Schiphol Airport and this should be 
ready by June, 1959. The experimental computer has now been 
transistorized. 

The C.A.A. Technical Development Centre, at Indianapolis, 
using an I.B.M. computer, has already taken a data-processing 
system through the simulator stage. 

Such devices must always be considered as aids to, rather 
than substitutes for, the controller and must necessarily be 
introduced unit by unit. Improvements in A.T.C. can only be 
made successfully if parallel improvements are being made in 
aircraft navigation systems and in the means used to ensure 
absolute precision in both the planning and the execution of 
airline flights. There is no quick or easy way to greater safety 
or faster traffic-flows. 


2.—The Confusion of Aids 


URING the past dozen years or so the number of available, 

Or prospectively available, radio and radar navigation 
systems has continually grown and the ordinarily interested 
person must long ago have lost track of the various develop- 
ments. Some small comfort can be derived by cynics from the 
fact that, over large parts of the World, the flight crews manage 
to get along very well with the old medium-frequency non- 
directional beacons on to which automatic direction finders 
(so-called radio compasses) are tuned—or, in busier areas, b' 
using the (usually) four-leg LF/MF radio ranges, which were 
first laid down in the U.S.A. more than 20 years ago, and 
marker beacons. 

Unfortunately, it was obvious, even a decade ago, that thes 
systems were not good enough for busy traffic areas and tha 
there was need, too, for better long-range aids on ocean cross- 
ings than the war-time Loran and Consol (or German Sonne 
It would not be practical to attempt a summary iiere of 1! 
history and characteristics of all the aids and combinatio: 
of aids which have been sponsored in recent years; all th 
can be said is that the confusion seems now to be rather le 
confounded. 

One way or another the choice of the newer equipment f:! 
possible World standardization seem to have been whitt! 
down, perhaps, to a total of four systems—two short-range ar‘ 
two long-range—with one or two more doubtful future projec 
still in the running, but liable to be dropped because time 
no longer on our side. 

(Continued on page 131) 


~~ & 


Ama oO 


ow oe 


Bae et en a rs ee a Boor) #8 7 a 

a ‘ ‘% \. YF = > See se a Mf € a — 

Ve a eS. ee ee 2 ey 2 
jeg - ; P . ll es 

fi ! Sti ) 
rea oa 
ia ae 
a 
ee ah 
ih. ee 

Tee . e 
fi « gal | ‘ 

age ck ’ om ‘ 

ee ' . 2 - s , 

; aa Eh oe & ; ee = go . *y RES é ant iE £3 ’ VOR 

. goa —— Oe. : pro 
ee nae pe: w Sees | ~ ae See . fror 
iia : a Wage. eg ws 2 : ro! 
a ae ie ne <4 bac 

ANN | ad 2 LS gt ne ty he , a 

Oe oe . S| i 5 By ~ 

4 Re a e | gS om ae ae Y ' i two 

«ae a iad ; i 

ei. a ays. ei a ‘a r, : a I 
ag a ee. ee i ; - 4 f* Z om! 

54 a a @. AL ; — agr 
ern, bi . . ks ; oo - 

| ere poe , NT a. ly : <a i : (TAC 

ee ie : ee i > 4 ™ 8s a. con 

4 Z ae bs i >. ae a ion a VOR 
a > eee — » = , a 
Me : z —=— SS, . SS F 

| eee 3s a a oe 

- eet) li Es ie y ; eS j 

ae ee gti ey Be /. ; 4 
eT ee ae i a $f: Vm = 
r oT : rr —,- q ue # _ ‘, « + _ 

> ae | er’ } i 
on. ne . LATS} | 

— ean / . 

5 Bee =/(= é 3 =, — 2 
eee == |= |=; = f 
‘a a if jf ES) FS) FS ¥ 

i nay = (=f ;, SB . 
iy = ‘ = -= Ff: =F =; 
me PFI | 
ati o —, ea we) 

rae. ees ' i =8. 2. os / 

or ES — ee / 

x or x. | ——=—= 

ea ae } — % 
age ae Ses | | 

= fee } | 

See. 
Poe) To ian 

cant ae a | 

Pa ie a 

i . Ma Ate a | 

ri at ~ “ 
ie 

fom 
i sae 
pe) 2s 

ks - x dis 
rae MT :. 
eas, agi 

sci in 

25) =o | 
a Bo 
2 ae op 
oa ss ac 

< aa oy my U. 

Be vel 

a ; al 

=A ie oN if 

1. Sn ' 4 

Sa { sin 
as 
a ' ye 

- se po 
a H ha 

4) a a mi 

ee Mes i se 

eG ‘ ae woe Be noe 

4 Me ; ; 4 eee 8 ee comp uiey Gata f aaDae AIRPORTS : 

. ho. re F —ee * a mat APPROACH Bc 

j a > eee t anc CONTAC CENT 
a. ee : aan as ‘ “on a LOCAL CONTROL dc 
‘a ars a i \ GCA SENTRES th 

CS ae : / \ wi 
: 7 an ts i H / 1 

ii 3 p : 

aan ) 1 
Yee f Da 
pe ; 4 7 | a its 

Eg - ; j a - ‘ . / | . r a 

. vt 5 / / \ : — s) 

: 4 j F, \ : | m 

. i z . Fs Ww 
ng 2 j tic 
ps = x 

=. | ex 
0 ae D 
i a an t 
me eee | . 

co. ae — | ; L__} Lowman) | in 

3 Se ‘tae a | ONTROLLER 5 ‘ 

: be : ‘ fc 
eee ee fe 
wee Cs. 

a fs 
‘ex ae 

ss = | oe 
i ee ee 
sae 
Ti: af ¥ 
3 = ee 
aid re 
pets al 
ee Sar et ae oo = ; ‘ 
ae ge SEs Boe eo , ees 
r a a Sen. ia a Bey 
i. or: 7 i ae ee es eee 
ho 43 i ny y <i 7 7 i. per ce =. “re _ a ae =! 
et & tn ok ol a’ 


S 
> 


ow & Cos 


JULY 25, 1958 131 


Navigation Aids and Systems . . 


THE AEROPLANE 


(Continued from page 130) 


2 short-range-aid battle seems now to lie largely between 
# ,c and Decca—or between a refined (if slightly com- 
pron ised) system providing bearing and ranging information 
fron: point-source transmissions and an area-coverage system 
backed by the U.K. authorities which is available for use over 
mos: of Europe and is a complementary system to one of the 
two contestants in the long-range field. 

Tne mame vortac is derived from those of two systems—VHF 
omn.-range (VOR), a World standard omni-bearing system 
agrecd by ICAO after the War, and the Tactical Air Navigation 
(TACAN) system developed for the U.S. Navy and intended as a 
common military/civil standard. In the combined system, 
voriac, bearings are obtained from vor beacons and range (or 


The Decca Flight Log and Decometer unit installed in a D.H. 
Heron of The Queen’s Flight. 


distance) from the DME part of TAcCAN. The collusion was 
agreed because a vor policy had been very fully implemented 
in the U.S.A. and, to a lesser extent, elsewhere. 

Long-range contestants seem now to be Loran-C and Dectra. 
Both are so-called hyperbolic systems, but their principles of 
Operation are different. The first (also known as Cytac) is 
a considerable refinement of Loran, which was developed by the 
U.S.A. as a long-range War-time variant of Gee and is still 
very much in use over the Atlantic and Pacific. The second is 
a long-range, track-guide variant of Decca. 

_So much for the present situation as seen, in an over- 
simplified form, by a normally interested outsider. 

This situation has been slightly confused, during the past two 
years, by the public appearance of two self-contained aircraft 
aids, one with immediate possible civil application and one with 
possible future prospects—Doppler and inertial systems. Both 
had been under long-period development and evaluation for 
military purposes, but only rumours had been current until 
security was relaxed. 

The Doppler cat was first let out of the bag in the U.S.A. 
by General Precision Laboratory and the inertial cat by the 
Bosch Arma Corporation; afterwards it was learnt that half a 
dozen companies had, as primary contractors, been at work on 
these projects and that the British developments of Doppler 
were also in running order. 

\t present it scems as if Doppler may become a standard 
basic aid for most future long-haul transports—but that (since 
its errors, however small, are random) it must be considered as 
a cinta dead-reckoner and be backed up by position-fixing 
systems using ground-based transmissions. Inertial develop- 
ments will result in new standards of gyro accuracy which may 
we'!l alter our ideas about the value of basic heading informa- 
tion—but the inertial systems, at present, are much too 
ex ensive for possible civil application. 

\ great deal has now been published about the various 
Doppler navigation systems, but not everyone has the time (or 
the inclination) to read about them. For the benefit of the 
un nitiated, the principles were adequately and briefly described 
in 1 recent lecture as follows: 

A wave transmitted from an aircraft, directed with a 
fo:ward component towards the earth, will give rise to a 
reflected wave having frequencies differing from the transmitted 
frequency by Doppler beat notes, depending on the transmitted 


frequency and the velocity of the aircraft relative to the 
ground. 

“From the beat note, a ground-speed can be determined 
continuously and, if suitably processed, can be made to indicate 
the total distance flown. If the transmitted wave has also a 
lateral component in the pert and starboard directions, the 
difference in Doppler beat notes can be made to indicate the 
drift or angle between true course and track.” The basic 
significance of the system is that, in automatic dead-reckoning 
calculations the effect of the wind component is now no longer 
an unknown. 

The accuracy of Doppler navigator-computer systems seems 
to be dependent mainly on the likelihood or otherwise of érrors 
in the reference heading—in other words, of the normal 
compass-plus-gyro error. Notwithstanding this (at present 
inevitable) source of error, it has been stated that the 95% 
probability of position-fixing error even with existing Doppler 
equipment—and including the errors in the remainder of the 
system—is between 1 and 1.5% of the distance flown, or 
10-15 miles in 1,000 miles. These figures are obviously capable 
of improvement. 

Inertial navigation principles have necessarily been less weil 
documented—since they are used in guided missiles—but the 
technique normally employed is that of using an electro- 
mechanical device for measuring the actual acceleration in two 
dimensions. By means of integrating computers the ground- 
speed, drift and distance flown can be derived, or an indication 
of latitude and longitude provided. 

A typical inertial system consists of two accelerometers, at 
right-angles, in the horizontal plane; a gyroscopically stabilized 
platform to ensure that the accelerations which are measured 
are due only to the vehicle’s motion and not to gravity or other 
sources of acceleration; integrators and computers for convert- 
ing accelerations to velocities and distances; and a clock 
reference. Provided that the accelerometers and gyroscopic 
stabilizers can be built to expensive standards of laboratory 
precision and are operated to the same standards, the system 
can be made to work. Long-period accuracy can be maintained 
by the use of such devices as automatic star-tracking for 
re-orientation of the stabilized platform. 

Another new navigating device of which more may be heard 
in the future is the radio-sextant. This seems to involve the 
practical application of the techniques of radio astronomy and 
operates by virtue of the fact that the electromagnetic radiation 
from a hot body (such as the sun) extends through the radio 
spectrum. 

But let us conclude with a statement of the more immediate 
problem. Whatever the future of the newer aids may be, World 
standardization of ground-based navigation systems seems to be 
an essential before further progress can be made in day-to-day 
air transport. 


3.—Presentation and Control 


ETURNING to the point made at the start of these 
introductory essays—there is little use in having perfect 
radio aids and perfectly co-ordinated A.T.C. systems if the 
aircraft cannot be held accurately to a track or pattern and 
flown at a selected height or rate-of-change of height. So the 
flight control and flight data systems and instrumentation are 
essential parts of the overall pattern of requirement. 
All of which is obvious to those who are directly con- 
cerned—but may not be quite so obvious to everyone else. 
Black boxes tend either to be taken for granted or to be 
shrugged off as being the business only of the specialist— 
whereas, using the old affectionate term in its widest sense, 
the black box today is the life of air transport. 
On pages 133-134 a specialist, with the added practical 
experience of flight-deck needs, discusses the philosophy of 
flight control and instrumentation systems as applied to trans- 
port aircraft and explains how these systems grew out of 
earlier concepts. No doubt there are other ways of thinking 
about the problems—but the article is one of the clearest 
explanations of the fundamentals which we have yet read. 
The multiplication of data and power sources necessary in 
civil aircraft to provide a fail-safe environment for flight 
systems will probably be with us for many years. Nevertheless, 
the theoretically more satisfactory principle of ultimate integra- 
tion will no doubt find its way eventually into such aircraft. 
At the moment, however, basic reference systems and overall 
integration can be applied more effectively to military aircraft 
—just as the ideal of pictorial devices to replace the present 
symbolic instrumentation can be similarly applied. In military 
environments, where a certain minimum accident rate is 
acceptable, it is probable that losses due to system failures 
will be fewer than those due to human errors and that very 
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much simplified control and navigation/attitude display systems 
will pay off. 

Such a philosophy must lie behind the work which has been 
done—notably by the Douglas El Segundo Division—for 
ANIP (the Army-Navy Instrumentation Programme). This 
work has produced a cockpit in which all the old ideas have 
been thrown away and in which a “contact analogue” (a 
flat cathode-ray tube) provides a continuous two-dimensional 
picture of the outside world in symbolic perspective and in 
which progress is shown on a special navigational display. 
Both the displays and the simplified flight-information indica- 
= are fed by a digital computer which processes all the basic 

ata. - 

Two present-day developments, amongst others, strike the 
outsider as typifying the trends of necessary progress in the 
flight-control field. These are the recent improvements in gyro 
accuracy and the appearance of air data computation systems 
for civil aircraft. 

Whether or not air transport will ever find use for the (at 
present) fabulously expensive inertial guidance systems remains 
to be seen-—-but the associated development of super-accurate 
gyro units is bound to have its effect. Work on commercial 
gyros (partly, no doubt, inspired by Polar navigation problems) 
has already produced a unit, the Sperry Rotorace, which has a 
claimed random drift rate of only 0.25° per hour, by com- 
parison with rates of 10-15° per hour which had to be accepted 
10 years ago. 

Air data systems have become a necessity for turbojet 
operations, the requirements for which, amongst others, have 
also led to the development of angle-of-attack indicators. It is 
no longer practical to make use, either directly or for auto- 
matic guidance systems, of the uncorrected information from 
normal “ atmospheric” instruments. This information has to 
be assessed and corrected by computer and re-presented. 

The work which has been going on with stall-warning and 
angle-of-attack indicators is typified by the Safe Flight Instru- 
ment Corporation Autopower device. The lift-measurement 
signal is amplified and coupled to a servo motor moving the 
aircraft throttles—so that thrust is increased or reduced to 
maintain a constant lift condition during an instrument or 
other approach. The system has been used in a transport air- 
craft in conjunction with an approach coupler and autopilot. 

Another important development which may be essential for 
the turbojet transports is the “ go-no-go” indicator to inform 
the pilot of the progress of his take-off acceleration. Various 
devices have been considered, including the somewhat clumsy 
expedient of runway markers. Pilots obviously prefer some 
cockpit presentation of the situation. 

Kollsman have developed a_ rate-of-speed-build-up and 
Sperry a direct rate-of-acceleration indicator; naturally, both 
have means of pre-setting for different aircraft weights and 
wind and runway conditions. Minneapolis-Honeywell have 
also developed a “ take-off monitor” which indicates distance 
to go, with an audio signal for the pilot if all is not well. 
One cannot help wondering whether such devices, though 
seemingly essential, may not lead to unnecessarily abandoned 
take-offs—and even, since there are no tolerances in accelerate- 
stop distances, to aircraft going through the fence more often 
than at present. 

So far as transport aircraft are concerned, new thinking in 
flight instrumentation has been mainly restricted to the finding 
of means to remove ambiguities in altimeter readings (by the 


use of counters) and to ensure accuracy at high altitudes (as 
with the Kelvin Hughes “ powered ” altimeter). 

To an outsider it seems that the time might be approaching 
for inter-company and even international standardization of 
instrument presentation—and particularly of flight-dire-tor 
presentations. It has, so far, been a good thing for the different 
systems to have been developed; now, perhaps, we can ‘tart 


The prototype contact 
analogue T.V. tube and 
instrumentation as 
installed and under test 
in a T2V-2 SeaStar 
trainer for the Douglas 
work on the U.S. Army/ 
Navy _ Instrumentation 
Programme. 


to think of deciding on the most satisfactory standard means 
of presentation. 

Assuming that everything possible is done during the next 
few years to make en route airline operation as reliable as 
it can be made to be—what of the final limitations imposed by 
landing weather minima? What are the prospects of an 
automatic landing system which is reliable enough for routine 
use in air transport? 

An ILS approach using an autopilot, with flight-director 
monitoring, seems to offer the best present solution to the 
problems of blind approach. But without major changes in 
aerodynamic design, there seems to be little hope of extending 
the use of any instrument-approach system below minima of 
about 150 ft. and 500 yd.; the final arrival results must still be 
obtained manually, using visual methods. The pilot is fully 
occupied in making a successful landing after break-off at 
present minima and there is little margin for error. 

The next major step in bad-weather operating development 
must rest with the progress on automatic-landing systems. 
Work on two such systems might be mentioned. 

One, in the U.S.A., has received a certain amount of pubtic 
attention, though very little detailed information has been 
made available. This is the system developed by the Bell 
Aircraft Corporation for the U.S. Navy. It has been claimed 
that 1,200 fully automatic landings have been made with the 
equipthent and, more important, that during 120 landings on 
a runway the average longitudinal error at touchdown was 
less than 18 ft. 

It is a ground-radar monitored system in which the radar 
follows the ranging, tracking and elevation of the approaching 
aircraft. A computer compares these results with a pre- 
determined plot of progress and calculates corrections which 
are transmitted to the aircraft and fed into the autopilot. | he 
throttles in the aircraft are controlled by an angle-of-attach 
sensing system which keeps the lift at a constant figure. 

Another blind landing system has been developed by the 
R.A.E. Blind Landing Experimental Unit at Farnborough and 
Bedford. This makes use of the old idea of a magnetic leader- 
cable, combined with the information provided by a radio 
altimeter. After making a coupled approach on Is, the latter's 
localizer signal is replaced by that from the leader-cable and 
the glide-path signal by that from the radio altimeter, which 1s 
used also to contro] the flare-out. Throttle-control is pro- 
grammed and any drift is automatically ruddered-off just 
before touch-down. 


A mock-up (left) for a possible future layout of an integrate’ 
display system showing a proposed form of two-dimension 
artificial “picture” and simplified controls and flight informatio 
displays being developed as a part of the ANI Programme. / 
system called Pathway, which superimposes a “path’’, on the 
artificial picture, has also been considered. 
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Thoughts on the Future of Flight Control 


In this article, A. M. A. MAJENDIE, M.A.,* describes the way in 
which present-day flight control systems came to be developed and 
discusses some of the technical and human problems of system 
integration and of future control methods. 


JE present state of the art in the development of flight 

instrument systems, automatic pilots, approach couplers 
and the like is one of fast transition. After years of little 
change in the primary flight instruments, a bewildering array 
of sew presentations has thrown the long-established and near- 
standardized layouts, to which we had all been accustomed 
these past 20 years, right out of the cockpit window. At the 
same time the development and introduction of effective 
automatic control, not only of attitude and heading but also 
of flight path, is changing the whole nature of our approach to 
instrument flight. 

Where is all this leading? What are we trying to do? The 
moment is not inopportune for reviewing the present trends in 
the evolution of instrumentation for flight control—and for 
doing so in somewhat general terms. 

It all started on account of two things. 

First, the introduction of radio navigation aids capable of 
visual rather than aural displays. This led to a new family of 
navigational instruments, such as the so-called radio compass, 
the ILS cross-pointer indicator (later also applied to vor), the 
radio magnetic indicator, the omni-bearing selector—and now 
other ones for the newer aids like Decca, Dectra and Doppler. 
All these newcomers disturbed the orderly arrangement of the 
original standard “ blind-flying panel.” 

Secondly, the advent of the electrical automatic pilot triggered 
off some entirely new lines of development. Electronic tech- 
niques have made it possible to feed radio guidance signals into 
it directly without the intermediate assistance of the human 
pilot. By this means the automatic pilot acquired the potential 
ability to “ see” where it was going on its own account. 

This was not enough. An engineering method had also to 
be devised to “couple” the guidance intelligence to the 
“control” signals already provided. These signals controlled 
the rate of change of attitude in terms of displacement from a 
given condition; this is similar to the human pilot’s ability to 
control attitude simply by applying rate of change to it through 
the control surfaces. The function of the “couplers” for 
automatic control was to provide a computation of the correct 
attitude needed from instant to instant in order to bring the 
radio guidance signals to some prescribed and desired value. 


Flight Director Concepts 


This development led naturally to the suggestion that such 
computed intelligence of attitude would be equally helpful to 
the human pilot when he wished to follow radio-guidance 
signals. This line of thought produced the so-called “ flight 
directors.” These are of two broad and distinct types and are 
respectively classified as “compensatory ” and “ split demand/ 
esponse” (or “ pursuit”). “‘ Compensatory” flight directors 
indicate the error between the actual and the demanded 
\titude: “ split demand/response ” flight directors indicate both 
1¢ actual and the demanded attitude in juxtaposition on a 
mmon scale. In the former case the pilot controls the 
aircraft to reduce the error signal to zero: in the latter he 
ntrols the actual attitude to bring it into agreement with that 
lemanded. 

The introduction of these new flight director instruments has 
‘ll further disturbed the conventional arrangement of the 
strument panels. It will be readily appreciated that the new 
lisplays covering radio navigation intelligence and flight 
rection are additional to the conventional indications of 
titude, height, speed and so on. This has led to considerable 
ngestion and clutter in the severely limited space available 
the instrument panels. 

Out of this congestion have arisen the new flight instrument 
stems, which are attempts to rationalize various different 


4 


Qo 2k 


ao 


ornaan=e# 


7 


indications, either by combining two or more different types 
of information in a single composite display or by the genuine 
integration of functions. 

In some of the earliest attempts at such rationalization, 
systems were proposed with a very considerable degree of over- 
centralization of some of the basic intelligence. Such central 
sources of intelligence, capable of transmitting appropriate data 
to all other equipments, can provide a considerable reduction in 
space and weight when a very sophisticated level of performance 
is required. For this reason they have rightly found an important 
place in the scale of equipment fitted to high-performance 
military aircraft. The concept of the master reference gyro 
and of the centralized air data computer both sprung from this 
line of thought and are good examples of its practical expression. 


Fail-safe Necessity 

Unfortunately the very centralization of such complex devices 
is also their “ Achilles’ Heel.” Failure of such a central source 
can lead to the multiple failure of so many other functions and 
indications as to be intolerable for transport operations. 
Systems for the transport aircraft must be capable of providing 
overall satisfactory flight control, even after a reasonable number 
of faults or failures have taken place. This can most readily 
be achieved by the segregation, diversification and independence 
of as many of the signal sources and indications as possible. 
The design philosophy behind such an arrangement is not 
nearly so readily understood as is that behind the apparent 
engineering simplification to be derived from unification and 
centralization. As so often happens in technical development, 
the less obvious solution is much to be preferred. 

In this connection it is perhaps worth pondering on the 
extraordinary ability of most of the higher orders of living 
creatures, including man, to survive despite partial failures in 
their sensory systems. In man, for example, extensive damage 
can take place in large areas of the brain without serious 
failure. Balancing control is provided not only by sight but 
also by the mechanism of the inner ear (both provided in 
duplicate), and additionally by the internal bodily reactions 
against the pull of gravity. Man can still function after exten- 
sive damage to some of these sensing arrangements. This 
example from nature is clearly one that needs to be followed 
in our more sophisticated instrument systems for aircraft if a 
very high level of overall safety and reliability is to be achieved. 

Two further factors, beyond such considerations, are now also 
discernible in the trends today, and these may have an even 
more powerful influence on future developments. In the first 
place the importance of good automatic control is rapidly 
becoming something very much more than just a convenience. 
The automatic pilot can profoundly affect the crew complement 
needed on a given type of operation. Its effect on overall 
airline economics can be very great on this account alone. Also, 
its capability for providing precise control is becoming of 
greater importance in view of the increased performance sensi- 
tivity of the newer transport aircraft, particularly the turbojets. 
It has been demonstrated on a number of occasions that the 
costs of a given operation can be significantly reduced by using 
automatic rather than manual control on such aircraft. Finally, 
the introduction of automatic approach is already playing, and 
will play, an increasingly significant part in the flight to beat 
the weather and to improve the level of achieved approach 
success. 

The other new factor (also closely related to automatic 
control of flight) is the use of instrumental damping to augment 
the stability of the basic aircraft. This is already an essential 


* Director of Operational Requirements, Smiths Aircraft Instruments. As @ 
B.O.A.C. captain, Mr. Majerdie commanded the World's first scheduled 
turbojet passenger service in 1952 
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part of the effective control systems of many of the higher- 
performance combat aircraft. The new generation of turbojet 
transports will bring such devices into more widespread civil 
use. The first such requirement, already encountered, is for 
augmented yaw damping. Later on one can foresee the need 
to extend the technique to the other axes of control. What is 
the significance of this? 

For the first time the servo engineer is being brought to the 
aid of the transport designer to improve the basic aircraft. In 
the event of failure of such augmented stability arrangements 
the human pilot may have some difficulty with the manual 
control of his craft. For this reason even the earliest yaw- 
damper installations on such aircraft are being provided in 
duplicate to guard against possible failure. 

This trend towards duplication of the damping controls will 
clearly extend logically to the remainder of the whole automatic 
pilot and duplicate installations will soon be the accepted order 
of the day. What effect, if any, will this growing scale of auto- 
matics have on the instrumental arrangements for manual 
flight? 

Instruments as Monitors 

Clearly, as the dependence on automatic control grows, so will 
the monitoring functions of the pilots’ instruments become 
predominant. Their main function must inevitably, and in the 
fullness of time, become that of indicating how to control the 
automatic controls. Although such a situation may appear 
somewhat visionary today, it is strictly comparable with the 
arrangements already in use for the control of propulsion. 
Engine instruments only exist to enable us to monitor and 
adjust the output from the engines themselves and to detect and 
take appropriate action in the event of malfunction. There 
is no question here of manual reversion, with the human pilot 
getting out and pulling his aircraft along. 

Curiously enough, at this particular stage of development, 
there is a determination in certain quarters to attempt a solution 
to the problems of instrument control by retaining the human 
pilot in the actual control loop, whilst providing him with a 
highly elaborate pictorial display. Much of the thinking along 
these lines has come from the other side of the Atlantic and has 
been prompted initially by the idea of trying to take the “ bite ” 
out of instrument flying and thereby to reduce enormously the 
time taken to train military pilots. This attempt is doomed to 
failure for a number of reasons, but it is odd how strongly some 
people appear to be convinced of the value of this type of 
system. 

In order to understand the inherent weaknesses in the applica- 
tion of any such pictorial presentation, it is necessary tc 
appreciate the highly complex mechanism of our normal visual 
perception of the world around us. The attraction of a pictorial 
display is simply that it enables us to cash in on this already 
highly developed and existing mechanism. But, for this to 


succeed, the picture being presented must be strictly simila. to 
the normal visual experiences encountered in ordinary life ind 
around which the perceptual mechanism has developed. ‘* his 
consideration applied not only to the geometrical nature of 
the presentation but also to the degrees of freedom and rate. of 
movement involved. So long as we are mainly concerned with 
steering control, mostly in a horizontal plane, that is near- 
straight-and-level flying, and at moderate rates of control, the 
analogy with ordinary experience may be good enough. 38ut 
with the more exotic control requirements of a high-perform- 
ance aircraft applied to a specific task the analogy must 
inevitably collapse and the reliance upon conventional visual 
interpretation from a pictorial display becomes a liability and 
not an asset. 

Furthermore, in order to provide a realistic display, a large 
picture of a complex nature has inevitably to be produced. 
This means complete technical integration of all elements of 
the system and a near-monopoly of the optimum display areas 
in the cockpit. Such an arrangement poses an_ insoluble 
problem from considerations of safety in the event of only 
partial malfunction, for the presentation is of an “ail or 
nothing” type. Even faulf recognition and diagnosis are 
extremely difficult. 

These remarks apply, of course, only to the provision of a 
highly complex display designed to provide information from 
which the pilot can directly control his aircraft. Various 
techniques of simplified pictorial presentation may well find a 
useful application in the portrayal of the general navigational 
situation, flight progress and so on. But the provision of an 
elaborate pictorial instrument display is quite unsuited to the 
requirements of monitoring automatic control of flight, partic- 
ularly as the failure-rate of the latter may well be much below 
that of the display itself. 

As automatics are going to play a more and more dominating 
part in flight control, it is clear that the pilots’ instruments 
must combine the functions of providing the essential monitor- 
ing information, in as simple and robust a manner as possible, 
as well as of providing stand-by control displays for the occa- 
sions when reliance has still to be placed on direct human 
pilotage. 

This means that our flight instrument systems in the future 
will inevitably develop along slightly unexpected lines in view 
of this very real need to effect a compromise. At the same time 
we can confidently look forward to the growing development of 
really reliable automatic control systems to relieve the human 
pilot of the only non-executive and muscular task still remain- 
ing to him. This trend will be much hastened by the introduc- 
tion of supersonic and vertical take-off aircraft, where the 
problems of co-ordination needed in control during “ take-off ” 
and “landing” may be much more severe than at present 
and may be capable of solution only by automatic means. 


This flight instrument display, to the 
recommendations of the International 
Federation of Air Line Pilots 
Associations, also shows the two 
instruments of the Smiths Flight 
System. The group has been built 
round the “basic T,’’ with attitude 
(Director Horizon) and _ heading 
(Beam Compass) indicators making 
the vertical line and with the A.S.I. 
and altimeter “crossing’’ the “T.” 
Completing the display arc, a radial 
magnetic indicator and vertical speed 
indicator. The altimeter is the 
“motorized’’ unit with the basic 
information given on a counter. 
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Navigation Aids and Systems .. . 


New Equipment and 


New Philosophies 


N this and the following pages some of the newer navigation 

equipment is described and discussed. At the same time we 
have taken the opportunity of summarizing the principles of 
other equipment, such as Decca, Dectra and Loran-C, which 
may find wider applications in the near future. 

The survey has been divided into five sections, three of which 
deal with radio and radar navigation and associated aids, and 
two of which deal with flight presentation and control equip- 


ment in aircraft. Equipment associated with air traffic control 
is included, for simplicity, in the section dealing with ground- 
controlled aids, and that dealing with self-contained airborne 
aids includes information on some of the latest inertial 
developments. 

The field covered by the title of this special issue is an 
immense one, sO no pretence is made that all new equipment 
has found a place in this survey. 


1.—Ground Controlled Aids 


MPLOYED in A.T.C. centres and control towers and for 
self-contained approach systems, the new equipment dis- 
cussed under this heading is independent of aircraft installations 
apart from that for communication. Consisting of both radar 
and radio facilities, these aids are used for both long-range and 
ijocal-area traffic monitoring and control. 

Of long-range equipment, the new surveillance D.A.S.R.1 
developed by Decca Radar, Ltd., is one of the latest British 
terminal radars. This equipment, which is to be installed at the 
new air terminal at Stockholm and at Gothenburg airport in 
Sweden, is designed to meet present-day requirements for long- 
range cover at civil air terminals. 

Operating in the 10 cm. (S-band) range, the D.A.S.R.1 pro- 
vides continuous, gap-free cover against an average-sized civil 
transport of from 10 to 135 miles at heights up to 50,000 ft. 
Employing a two-beam aerial system provided by two reflectors 
mounted back-to-back, the radar has an overlapping beam of 
energy. The two beams are highly directional, the lower one 
providing the maximum range performance and the upper one 
maintaining the high-altitude cover. 

The D.A.S.R.1 employs Air Target Indication (aT1) as its 
method of ground-echo suppression, using the radiation pattern 
in its operation. Rain or snow returns on the display are tuned 
out by variable polarization control. The display is of the 
Decca Interscan series. 


Marconi’s Wireless Telegraph Co., Ltd., have produced many 
types of surveillance and control radars and one of the latest 
long-range equipments is the 10 cm. (S) and 25 cm. (L) band 
Type SR247. This radar has two high-gain aerial arrays 
mounted back-to-back on a common mount. The two aerials 
are supported on a frame mounted at the top of a gantry or 
tripod and each array consists of a parabolic reflecting surface. 

The S-band reflector gives a narrow beam in the horizontal 
plane, and to a lesser extent in the vertical plane, and is used 
to give long-range low-angle cover. The L-band reflector is 
designed to cover the high angles of elevation and together the 
two arrays provide continuous cover on targets at a constant 
ceiling of upwards of 75,000 ft. Both transmitters are automatic 
in operation. 

To complete the static radar installation employing long- 
range surveillance equipment, Marconi have developed a high- 
power height-finder operating in the 10 cm. band. Known as 
the Type $239, it has a minimum iransmitter output of 900 kW. 
and the aerial assembly consists of a vertically mounted para- 
bolic reflector fed by a slotted waveguide. The aerial is 
mechanically “ nodded” to cover a vertical angle between —1° 
and +25° relative to the horizontal and scans 10 times per 
minute. Using a 1° vertical, 44° horizontal beam, the $239 is 
stated to have an accuracy of + 500 ft. at 50 n.m. 

For airfield surveillance and general assistance in the approach 
and radar sequencing of aircraft into an airport control zone, a 
number of surveillance and short-range radars are being 


The picture at the top of the 
page shows controllers in the 
C.A.A. Technical Development 
Centre, Indianapolis, plotting 
traffic with the help of a dispiay 
provided by the Kelvin Hughes 
Rapid Processing Photographic 
Projector. 


On the lett is a view of the 
approach control room at 
London Airport. The equip- 
ment to be seen includes two 
of the Marconi AD210B apr 
display units—one used by the 
approach controllers on the left 
and one between the radar 

controllers’ consoles. 
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produced to meet varying requirements. Cossor Radar and Elec- 
tronics, Ltd., are manufacturing two primary radars for airport 
applications, these are the A.C.R.6, which is installed at a 
number of airports, including London and Ziirich, and the 
enc a smaller installation available in both static and mobile 
orms. 

Designed to give radar coverage up to a distance of 25 to 
60 n.m., according to aircraft type, the A.C.R.6 is a high- -power 
10 cm. (S) band surveillance radar providing plan-position 
indication on up to three display consoles. It is suitable for 


The display console of 
the Standard Radio 
SLA.3 precision ap- 
proach radar with its 
elevation and azimuth 
displays and tracking 
patterns. 


use independently of any other radar, or it may be used in 
conjunction with precision approach radar (PpaR) to form a 
complete ground controlled approach (GCA) system. 

Incorporating a moving target indicator (MTI) to remove 
permanent echo clutter from the display, the A.C.R.6 has a 
system of Video mapping to show fixed reference marks which 
appear in correct relationship to whatever range scale is 
selected. In order to help in the rapid identification of 
responses, Output signals from the airfield aDF system can be 
superimposed as a radial trace on the display which indicates 
the particular radar response of the aircraft that is making 
the radio transmission. 

The C.R.21 also operates in the 10 cm. band and uses a 
horizontal aperture reflector to give a high-gain and narrow 
azimuth beam-width for high-definition display. Solid vertical 
coverage with this equipment extends from zero to 45° above 
the horizon, and a 15m.? target (an average civil transport has 
a target area of 20-30m.?) is stated to be seen at a range of at 
least 70 n.m. at altitudes of more than 40,000 ft. Rain echoes 
are removed from the display by a remotely controlled 
polarizing filter. 

Multi-purpose surveillance radar equipment Types $264 and 
S$264A operating in the 50 cm. band have been developed by 
Marconi’s from their earlier Types $232 and A232/1 airfield 
control radars. These new designs are essentially the same 
equipment, but the Type $264A incorporates a power amplifier 
which increases the transmitter peak power from 50 kW. to 
approximately 500 kW., thereby increasing its performance 
and maximum range by 77% 

Displays available for the Type $264 radar include a new 
SD 1000 fixed-coil series developed by the company in conjunc- 
tion with the Ministry of Supply. Primarily produced for 


Above are, left, the indicator for the Murphy Rebecca 8B distance- 
measuring equipment and, right, the ranging meter used with 
ra. 


The picture on the right is of the antennz system for Standard’s 
C.A D.F. equipment. 


a 


high-speed data presentation and handling in modern det -nce 
radar systems, this series of displays is available in five ver:ions 
for a wide range of applications. Shown on 15-in. or |?-in. 
dia. display tubes the positional information can be derived 
by either the British selsyn link system or the American 
magslip and servo method. 

Now in quantity production, one of the latest prec :ion 
approach radars (PAR) available in this country is the S! A3 
developed by the Radio Division of Standard Telephones and 
Cables, Ltd. At present in operation at R.A.E. Bedford and 
Bromma, Sweden, it has been ordered by the Royal Rhodesian 
Air Force, the R.A.F., New Zealand, and for use at Hong Kong's 
Kai Tak airport. 

Capable of detecting and indicating the position of a |‘im2 
echoing-area aircraft at a distance of at least nine n.m.. the 
SLA.3 completes a full cycle of aerial scanning approximately 
every second. At half-power points, the elevation beam width 
is 4° in azimuth and 0.5° in elevation, and the azimuth beam- 
width is 0.5° and 4° respectively. Complete angular coverage 
is +10° in azimuth and —1° to +6° in elevation. 

The radar display console of the SLA.3 has two 1?7-in. 
rectangular cathode-ray tubes with the elevation display 
mounted above the azimuth display. Non-linear or linear 
range scales can be used. Ground controllers can handle two 
aircraft simultaneously on the approach path, using the same 
radar equipment and two display consoles. 

Radio direction-finding developments include the Commu- 
tated Antenna Direction Finder (C.A.D.F.) designed by 
Standard Radio for vHF and HF transmissions, and the 
AD 200-series of one-, two- and four-channel equipment pro- 
duced by Marconi. 

A new direction-finding system, C.A.D.F. uses a wide aperture 
aerial array to overcome equipment-siting problems and consists 
of a number of omni-directional vertical antenne uniformly 
disposed around the circumference of a circle. A separate omni- 
directional antenna is erected at the centre of this array. Up to 
four channels can be obtained from one antenna system and 
DF bearings are displayed automatically by a cathode-ray unit 
giving direct readings in the normal form of an illuminated 
radial line trace. 

For the smaller airfield requirements, Ekco Electronics, Ltd., 
have developed a low-priced vHF cathode-ray direction finder. 
Selling at between £2,000 and £2,300, the equipment has been 
in operation at Southend Airport for the past year. 

Known as the Ekco Type CE 178, this cr/pDF operates on any 
one selected frequency in the 118-132 Mc/s band, although alter- 
native equipment can be supplied covering simultaneous 
operation on two bands, 100-118 Mc/s and 132-156 Mc/s. Incor- 
porating a rotating aerial, as opposed to a static one in the 
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majority of cR/DFs, it presents a constant-length trace for all 
signals on a 6-in.-dia display. With a probable instrument error 
of 0.5°, it has a DF range of about 100 miles for aircraft flying 
at 10,000 ft. and radiating 5 W. R/T transmissions. The dia- 
meter of the cone of indecision is 4,000 ft. at an altitude of 
5,000 ft., increasing to 16,000 ft. at a height of 20,000 ft. 

Turning to developments in air traffic control, a rapid- 
processing photographic technique has been applied by Kelvin 
and Hughes to the recording and projection of cathode-ray-tube 
information. 

Designed initially in conjunction with the Ministry of Supply, 
the equipment, which has been in full-scale production for some 
time, is now being sold in quantity to the U.S.A. There it is 
being used to investigate and help solve A.T.C. radar problems 
and to record data from high-speed computers. ; 

Three Kelvin Hughes projectors have been installed by the 
C.A.A. at its Technical Development Centre, Indianapolis. 
There the equipment is projecting air traffic information from 
cathode-ray tubes fed by two radar systems which are geographi- 
cally 50 miles apart. A photographic record is made of the 
crt face; this is then developed by the equipment and projected 
on to a large screen. The processing cycle can take as little 
as six seconds and the film will keep indefinitely. 

Improved A.T.C. systems involve the use of clear-view or 
artificial radar displays, and a good deal of effort has gone into 
the development of means of projecting symbols on to cathode- 
ray tubes. Important in this field is the Charactron system 
developed by the Stromberg-Carlson Co. (at San Diego). This 
system forms any symbol or letter by “ extruding ” the electron 
beam through a stencil, in which there are the chosen series of 


The X-10 test missile above was navigated by an inertial guidance 
system developed by the Autonetics Division of North American 
Aviation. A development of this system (the XN-2) makes use of 
star-tracking for monitoring and correcting the inertial platform. 


Below is the stabilized platform of a version of the Autonetics 

XN-1 inertial system. The instrument has three single-degree- 

of-freedom stabilizing gyroscopes and two accelerometers sensing 

in the horizontal plane. Solenoid-operated air-jets control the 
platform. 


ACCELEROMETERS 


characters, and the symbol is then deflected on to the face 
of the tube. 

Stromberg-Carlson (at Rochester, New York) has also 
developed a simple, lightweight automatic data-transmission 
system (LABIL—Light Aircraft Binary Information Link) in 
which a series of 13 flight-information figures can be trans- 
mitted automatically, through the normal rt channel, from 
aircraft to A.T.C. centres. 

On p. 130 the work of Signaal in the development of auto- 
matic air traffic control systems is discussed. A large part 
of the work during the past year has been concerned with 
the detailed operational research required in each specific area 
where SATCO might be introduced. The results of this research 
have led to a number of refinements which will greatly improve 
co-ordination between military and civil air traffic and improve 
pre-flight planning for airlines. 

The computer to be installed at Schiphol will contain within 
itself a new type of electronic exchange by which air traffic 
control messages can be sent out automatically. During the 
past six months Signaal have been carrying out tests with their 
laboratory model with the co-operation of the Netherlands Post 
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Office authorities, who have connected the model to the normal 
Telex system. By this means various administrations have 
been able to feed flight-plans directly into the computer at 
the factory. 

Signaal are also busy, indirectly, with the problem of air- 
ground automatic data links to relieve the burden of position- 
reporting in the cockpit and to tap whatever navigation systems 
may be carried by the aircraft in order to improve the 
computer's input data. 

The use of ground radar, either as a monitoring or controlling 
medium, will eventually involve the means of positive echo 
identification. One method is that of applying a CR/DF cut on 
the display as an aircraft is called; another is the use of airborne 
transponders which, on interrogation, reinforces and codes the 
radar response from the aircraft. Transponders, such as the 
Collins 621A-1, can also be used to transmit coded flight 
information. 


2.—Ground-Based Aids 


AS opposed to the ground-controlled aids such as surveillance 
and control radars described under that heading, ground- 
based aids are those which require installations both in the 
aircraft using the equipment and on the ground in the form 
of radio beacons and transmitting stations. In addition to 
navigational developments, some of the latest communication 
equipment is dealt with in this section. 

To improve the accuracy of the standard vor omni-range 
beacon system in a manner which would be compatible with 
the current equipment, Standard Telephones and Cables, Ltd., 
have developed vorac—an experimental high accuracy system. 

In vorac the improvement in accuracy is obtained by adding 
a 10-lobed “ daisy-pattern ” system to the classical vor cardioid 
system. The beacon consists of two groups of slot radiators, 
with the upper slot radiators associated with the daisy-pattern 
antenna and the lower with the cardioid antenna, so that it 
constitutes a standard vor beacon on which is surmounted the 
extra antenna system for higher accuracy. The airborne 
receiver system is similar to a standard vor receiver, with the 
addition of an extra resolver for the new channel. 

Of the pilot-interpreted navigational aids providing range 
and bearing facilities, one of the latest developments is Rebecca 
Mk. 8B, produced by the Electronics Division of Murphy Radio, 
Ltd., for B.O.A.C..s Comet 4s. A civil version of the Mk. 8 
military equipment, it provides, on a single multi-purpose meter, 
range and heading information in conjunction with any standard 
transponder beacon in the 200 Mc/s band. In addition, Rebecca 
Mk. 8 will resolve information from BaBs Mk. 4 beacons to 
operate the range and heading meters in order to provide an 
approach aid capable of bringing the aircraft in line with the 
runway. 

The Rebecca function gives distance information on its omni- 
range aerials of up to 200 n.m. from Eureka Mk. 7 beacons 
when the aircraft is between 23,000 and 25,000 ft. The accuracy 
of the equipment is stated to be better than +4 miles on the 
200-n.m. range and +0.4 n.m. on the 20-n.m. range. The 
left/right needle of the homing system is operated through a 
separate pair of aerials. 

Although not a recent development, the only British instru- 
ment landing system (ILS) in general use is that developed by 
Pye Ltd. Pilot-operated, in that the ground installation gives 
continuous information which is presented in the aircraft on a 
meter, the equipment comprises the usual three elements—the 
localizer transmitters, the glide-path transmitters and the 
marker beacons. 

The localizer transmitter radiates two signals in the 108- 
112 Mc/s band so that a beam is directed along the runway 
which guides the aircraft in azimuth so that it can be brought 
into line with the runway. The glide-path transmitter operates 
on a similar principle to that of the localizer and produces 
a vertical radiation pattern. Three marker beacons provide 
vertical radiation patterns to give positive distance-from-the- 
threshold information. 

One of the important short-range navigation systems 
in Europe is that developed and produced by the Decca 
Navigator Co., Ltd. Its operation is based on the phase com- 
parison of the continuous-wave transmissions from four stations 
transmitting in the 100 Kc/s band. These stations are known 
as Master and Red, Green and Purple Slaves: ideally the Slaves 
are deployed in star formation at distances of 70 miles from the 
Master 

The transmissions from the four stations bear a simple 
frequency relationship and those from each Slave are phase- 
locked to the Master transmission. By this means overlapping 
phase patterns are produced between the Master and each Slave 
which form an omni-directional navigational lattice in space 


This lattice is, in fact, composed of lines of constant 
difference between the transmissions from the Maste 
Slaves. 

In order to avoid interference, the four stations transn 
different frequencies, each of which is based on a funda: 
frequency so that phase-difference can be compared. 
received signals are therefore multiplied in such a way 
common frequency is produced. For convenience, Decca 
are divided into zones and the number of lanes per z 
related to the comparison frequency of each pair of stat 
the zone-width, however, is constant. 

When phase-comparison has been affected in the receiv: 
result is displayed on a meter known as a Decometer, and three 
of these meters are provided, one for each Master Slave 
combination. As the aircraft flies through Decca cover these 
meters indicate its position in the pattern. In practice the meters 
may be set either to known Decca co-ordinates before take-off, 
or by means of lane identification. The actual Decca lane in 
which an aircraft is flying can be identified by means of a 
coarse pattern, which corresponds in width to a zone. 

The important feature of the system is the Flight Log, which 
provides a running plot of the aircraft's position on special 
charts. 

The latest equipment is the Mk. 10, which represents an 
advance in terms of improved night-time coverage, simplified 
operation and minimum residual ambiguity of position fixing 
when entering the area of coverage. 


Long-range Aids 


An offshoot of the Decca Navigator position-fixing system is 
Dectra (Decca track and range) which is designed primarily to 
provide cover over long air routes such as those across the 
North Atlantic. Some of the Dectra equipment is common with 
that of the Decca Navigator system—in particular the ground 
stations and the Flight Log display in the aircraft. 

With Dectra two stations (A and B) are positioned on an 
approximately 80-mile base-line at one end of the route and, by 
means of time-multiplex phase-comparison techniques using 
identical frequencies, provide a tracking pattern which extends 
over the complete route. To generate the tracking pattern 
station A transmits a stable signal continuously except for 
periodic interruptions lasting a fraction of a second. During 
each such break, station B transmits a signal on the same fre- 
quency, phase-locked to the transmission from A. 

Measurement of the phase difference between the two signals 
in the airborne receiver will locate the aircraft on one of a 
family of lines of constant-phase difference, thus providing a 
navigational position-line. 

The ranging pattern is generated by station A and a third 
station, C, at the other end of the route, whose respective 
frequencies are each an integral multiple of a common sub- 
harmonic. This common frequency is used for the phase-com- 
parison of the Slave station C with the Master A for the 
necessary Master/Slave phase-locking, and between A and C 
at the airborne receiver for deriving the ranging position-line 
indication. 

Censiderable effort in the U.S.A. has been directed during 
the past 10 years towards further development of the Loran 
system, using lower frequencies and longer base-lines. The 
basic Loran system, developed during the War, operates in the 
upper part of the MF band, and hyperbolic position lines are 
derived by time measurement from locked pairs of ground 
stations which radiate pulses. Presentation is on a cathode-ray 
tube and reference must be made to special charts—so that the 
existing equipment is essentially one for a full-time navigators 
use. There is Loran coverage over the Atlantic and Pacific. 

The system which has been under evaluation during the past 
two years is known as Loran-C, or Cytac, developed by Sperry, 
and is a pulse hyperbolic system designed to operate in the 
90-110 ke/s band. A chain consists of a Master station and al 
least two Slave stations, the latter transmitting pulses synchro- 
nized with those of the Master. The receiver measures the time 
differences of arrival of the Master pulses and each of the 
Slave pulses and thus provides a fix. A lightweight automatic 
receiver, which continuously supplies position information. has 
been developed for the system. 

Telecommunication developments include two equipments bY 
Standard Telephones and Cables, Ltd., for VHF and HF opera 
tions. One is the company’s new STR 23/34/35/36 comprehen- 
sive VHF/ILS/VOR airborne equipment incorporating transistors. 
which has been specified by B.E.A. for its Vanguard and € omet 
4B fleets, and the other is a 100-channel HF equipment. Type 
STR. 18-C, for large civil transports. 


(Continued on page 139) 
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(Continued from page 138) 


Ha!’ the size and weight of the equipment it replaces, the 
STR. '3/34/35/36 provides communications facilities in the 118 
to 135.95 Me/s band and the transmitter operates on 360 
chanr els spaced at 50 kc/s intervals. The receiver, which is also 
used 1 conjunction with the navigational aids, has 560 channels 


Capable of operating over a ground-speed range of 100 to 
1,000 knots, at heights from 150 to 50,000 ft. over land or 
water (where the surface wind exceeds 5 knots), the tracker 
unit accepts the Doppler frequencies from the transmitter/ 
receiver and converts them into ground speed and drift. In 


space! at 50 ke/s in the 108 to 135.95 Mc/s band. The naviga- 
tional and landing units of the equipment consist of the SR.34 
vor/!!S localizer receiver, the SR.35 glide-path receiver and the 
§R.36 marker receiver. The localizer has 100 channels in the 
108 ‘0 117.9 Mc/s band and the glide-path receiver has 20 
channels spaced at 300 kc/s in the 329.3 to 335 Mc/s frequency 
band 


3.—Self-contained Airborne Aids 


HE principal examples of self-contained airborne aids at 
present in use, and/or under development, are Doppler 


R SPEEI ORIFT 
D On O O 
+4 COMPASS INDICATOR in OFF ver (+ * 


ser 


A 


O a ORS 


O'STANCE OFF COURSE 


radar. inertial navigation and star-tracking systems and weather- 
mapping radar. 
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In the field of Doppler navigators, the two major designers 
and manufacturers of military and civil equipment in the 
U.K. are Decca Radar, Ltd., and Marconi’s Wireless Telegraph 
Co., Ltd. 

The first system described is the Decca Radar equipment 
which, in conjunction with Decca and Dectra, form DIAN 
(Decca Integrated Air Navigation system). The Doppler 


TRUE AIR SPEED 


element of the DIAN system consists of an aerial unit, a 


LIGHTWEIGHT DOPPLER NAVIGATION SYSTEMS 


transmitter/receiver, a tracking unit and a control unit, together 
with a meter indicating ground-speed and drift. 

When the Doppler is used in conjunction with Decca and 
Dectra to form the DIAN system, the outputs of ground 
speed and drift are fed to a computer which processes the 


the 


The instrumentation and control panel of G.P.L.’s RADAN 
Doppler navigator as fitted in a P.A.A. DC-7C control 


cabin for evaluation. The two dials show true course and 
ground-speed drift-angle, while the counter shows distance 
flown. 


information in such a manner that it is suitable for application 
to a Decca Flight Log. In addition to this pictorial form of 


presentation, the aircraft’s position is indicated on two counters ° 


in terms of distance flown north and east, the readings being 
with respect to the origin of the grid for the area. 

Providing four beams, each of which emerges at an angle 
of ¢ to the horizontal, the aerial unit has a single aperture 
measuring 20 in. x 9 in. The beams being required in pairs, 
the pairs are used alternately. The aerial array is mounted 
in a cast unit which allows motion to take place in both 
azimuth and pitch. Azimuth motion over a range of +40’ 
tan de accommodated, thus allowing the system to measure 
drift angles up to 40° to port or starboard. The motion in 
Pitch. controlled by a servo motor, maintains the aerial in a 
hori: tal position within +1° up to an aircraft pitch angle 


The transmitter/receiver comprises a source of microwave 
enerey obtained from a pulsed magnetron, together with the 
Necessary circuits and amplifiers. The unit contains its own 
POWcr supplies and is connected to the aerial by means of a 
Stancard waveguide up to a maximum length of 30 ft. 


the case of Flight Log information presentation, this inform- 
ation is processed into terms of cartesian co-ordinates by the 
computer. 

Marconi Doppler equipment has been in service with the 
R.A.F. for the past four years and the company’s latest 
development is its AD 2300-series for civil aircraft. 


field. three types of equipment have been designed within the 
AD 2300 series. 

First of the three types—AD 2300A—consists only of the 
basic Doppler sensor, and provides information on ground- 
speed, drift-angle and miles flown. 
which incorporates a computer, gives ground-speed and drift 
from the sensor; miles to go along the selected leg; error in 
miles across the selected leg; and miles to go to destination. 

In addition to these outputs, the larger computer in the third 
system 
information. 
aircraft’s continuous position in latitude and longitude; wind 
speed and direction; and automatic feed-in and display of 
magnetic variation. 
have been designed and manufactured by Counting Instruments, 
Ltd. 

The AD 2300 series can operate over an altitude range of 
50 to 50,000 ft. at ground speeds from 80 to 900 knots at angles 
of bank up to 20°. 
such that the ground-speed and distance flown are indicated 
to within 0.5% 
two systems incorporating computers the positional accuracy is 
stated to be within 1% of the distance flown when the heading 


The proposed instrumentation layout for the HIDAN 
development of G.P.L.’s RADAN Doppler. The Doppler 
instruments include E.T.A. clocks and ground-speed and 
drift indicator with, on the right, counters showing 
distance-to-go and distance-off-course. 


To cover 
varying requirements for navigational information in this 


The second—AD 2300B— 


-AD 2300C — provides comprehensive navigational 


Besides track guidance, this computer gives the 


The counter displays for Marconi Doppler 


The first system has an instrument accuracy 


and the drift angle to within 4°. For the other 


These are the indicators for the Decca DIAN equipment. 
The wind-speed/direction and ground-speed/track indicator 
is on the left and the co-ordinate meter is on the right. 
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reference input is to within 4°. The aerial is pitch-stabilized 
for angles of climb or descent up to 10°, which ts obtained by 
the use of Doppler signals, 

Developed from the company’s earlier military Doppler 
system AD 2000--its main design features are the use of a 
continuous-wave beam in the transmission of the electro- 
magnetic signals (as opposed to the pulse system in_ the 
AD 2000), and automatic signal search, lock-on and memory to 


The instruments for the Marconi AD 2300 Doppler navigator. 
On the left is the distance-to-go and right, the ground-speed 
and drift indicator. 


eliminate the necessity for the equipment to be monitored and 
controlled by a crew member. 

Although not a primary navigation aid, airborne search radar, 
or weather-mapping radar as it is also Known, is now installed 
in many civil transports for providing the pilot with long-range 
information on storm areas and for ground mapping. One of 
the latest equipments is the Ekco Electronics, Ltd., Type E160, 
a high-power 3.2-cm. radar designed for the detection of 
turbulent weather areas associated with cumulo-nimbus cloud 
formations and which, in addition, can be used for navigation 
by map painting. 

This system employs a three-axis scanner which has the 
facility for switching its pencil beam to an equal energy pattern, 
thereby improving the map-painting facility. The scanner is 
stabilized and the cockpit presentation is on a ppl type of 
display using a 5-in. high-brightness cathode-ray tube. Three 
range scales, of 0-20, 0-60 and 0-120 n.m., are provided, and a 
fixed graticule is used for angular measurements. A _ unit 
providing drift-measurement facilities can be added to the basic 
system. 

Anglo-American Co-operation 

A surprisingly large number of companies in the U.S.A. 
have been involved in the development of inertial guidance 
systems, mainly for missile use, and some of the results of this 
work are now being carried on in the U.K. Minneapolis- 
Honeywell are providing the English Electric Co. with complete 
“ know-how “ and manufacturing data on their range of floated 
gyroscopes—-the little MIG, which weighs only 4 Ib., the HIG-4, 
the HIG-6 and the GG.37, which is a very low-drift inertial- 
grade gyro. 


The marketing of these components is a joint effort bei ween 
English Electric and Honeywell Controls (previously Honeywell. 
Brown), the aeronautical division of which acts as tec!inical 
haison between the G.W. Division of the E.E.C, and the fo: mer’s 
parent company in America. This company has developed 
miniature stable platform, using MIGs and miniature pencvulous 
accelerometers (GG.56s) in a four-gimbal structure, weighing 
only 25 Ib. It is intended as a short-term inertial navivation 
system for high-performance aircraft. 

Other U.S.A. manufacturers in the inertial field include the 
Bosch Arma Corporation and the Autonetics Division of North 
American Aviation whose XN-1 inertial equipment made its 
first flight in May, 1950, but whose XN-2 autonavigator js 
especially interesting because it uses automatic stellar navi pation 
to correct the inertial platform. Daylight star-tracking was 
achieved as long ago as 1952, using alternate telescope sig!itings 
on two stars, 

First of the Doppler systems to be publicized in the U.S.A, 
was General Precision Laboratory's RADAN (Radar Doppler 
Automatic Navigator), versions of which have been in opera 
tional use since 1954, The civil variant is said to weigh less than 
90 Ib. The latest development of RADAN, known as HIDAN 
(High Density Air Navigation) includes a co-ordinated instru 
mentation system, RADAN operates on the pulse principle, 

The Ryan Aeronautical Company's Doppler navigator is a 
cw system which can be developed in various ways. As the 114 
it offers ground-speed information, but when a computer is 
included it becomes the 107 Automatic Navigator. This becomes 
the 120 when it is integrated with a flight control system. The 
Ryan 120 seems to be one of the more sophisticated develop- 
ments of Doppler. The Collins Radio Company is among those 
in the U.S.A. which have now entered the Doppler field 

Important work on the development of Doppler systems has 
been done by the Canadian Marconi Company, whose prince 
pal contribution was the introduction of original techniques 
which made cw Doppler practical. These led to the design of 
equipment smaller and lighter than earlier pulse designs while 
ensuring good performance at greater altitudes and higher 
speeds. The work may be said to have fathered the cw 
Doppler sensor. 2 

The key problem solved by Canadian Marconi was that of the 
reception of the desired Doppler spectrum in the face of local 
radiation from the transmitter on the aircraft and the copious 
returns generated by vibrating surfaces in and near the aircraft 
Models of Canadian Marconi’s commercial equipment for use 
on the airlines are under evaluation by T.C.A. and five other 
major international operators. 

Basic D.R. navigating equipment which can be used with- 
out ground aids is exemplified by Canadian Applied Research's 
R.Theta Navigation Computer System. This is a lightweight 
dead-reckoning device which, though a computer, provides 
continuous information of the true airspeed and heading and 
does interception sums. 

Work on the integration of this D.R. computer with other 
navigation aids is now in progress. 


4.—Instrumentation 


HE development of aircraft instruments in genera! and of 

altimeters in particular has tended to lag behind aircraft 
progress and the present type of altimeter can be considered 
to be obsolescent. As a solution, Kelvin Hughes have designed 
and developed an altimeter which is radically unlike existing 
types. It consists essentially of two parts which are mechanic 
ally separate but electrically connected. Pressure measurement 
is effected using a force balance unit, the output of whicn 
is transformed mechanically by means of a cam from pressure 
to height. This output is then corrected for position error, 
using a computing circuit which is fed from a_ transmitting 
Machmeter. The computing circuit is so designed that error 
effects due to incidence can also be corrected if required 

The corrected height output is then fed in electrically by 
means of a synchro transmission to the presentation unit. For 
presentation the present proposal is to use a pointer and 4 
counter. A single pointer is to be used for accurate reading 
and this completes a revolution every 1,000 ft. It is coupled 
to a counter mechanism in which the 1,000-ft. indication §S 
displayed numerically. 

Less new than the precision altimeter, the Kelvin Hughes 
100,000-ft. servo altimeter was developed to provide gvcaler 
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Above, the Bosch Arma stabilized platform. The innermost 
of the three gimbals carries two gyros and three accelerometers. 
On the right is the flight panel of a D.H.C. Beaver (U.S. Army 
L-20) with, on the left, the ground-speed/drift angle and bearing/ 
distance indicators of the Ryan 108 Automatic Navigator. 


accuracies at high altitudes. The normal capsule assembly, 
instead of “ driving” the indicators by mechanical means, moves 
an electrical pick-off which provides a signal which, ampli- 
fied, powers an indicator motor. As well as being “ powered, 
this altimeter has a revised presentation, with a counter show- 
ing the total altitude (to 50 ft.) and a single needle making 
1,000-ft. rounds. Another altimeter in the K.H. range includes 
a low-altitude warning flag. 

There is at present a requirement for a navigational aid which 
will enable a high-speed aircraft to be flown at very low alti- 
tudes along a predetermined track with the minimum of 
diversion of the pilot's attention. This requirement can, to a 
great extent, be met by automatically relating the aircraft's 
position to a map by providing a simple course-keeping aid 
and an aural “ in-flight” briefing system, the visual information 
being displayed within the line of the pilot's forward vision. 
Kelvin Hughes’ Type 2 (Doppler-driven) map roller equipment 
is an example of this kind of development. — 

Radio magnetic indicator and vor information are combined 
in one instrument in the case of the Radial Magnetic Selector 
developed by Smiths Aircraft Instruments. To the RMI presenta- 
tion is added a 360° counter and settable lubber to give a 
selected track or vor radial. ; 

A new integrated stand-by instrument system is provided by 
Ferranti’s miniature FH 7 artificial horizon and 2}-in. direction 
indicator, the moving-card presentation of which is driven from 
an electrically operated directional gyro. The horizon, which 
can be used either as a primary or stand-by instrument, 
incorporates pitch/bank erection. 

In the U.S.A. the basic stall-warning indicator has been 
taken a long way by the Safe Flight Instrument Corporation. 
This company was formed in 1946 to produce a simple device 
actuated by a vane below the outboard leading edge of the 
wing. The next step was the development of a lift transducer 
and of means by which the flap position and effect of thrust 
could be included in the signals: When developed, the new 
sysiem was named Speed Control and it gave, on a single 
instrument, the lift condition of the aircraft as well as 
information about the trends of a changing lift condition. 

A further step led to Autopower, in which the lift-measure- 
ment signal is used to control a servo motor connected to the 
throitie linkage—so that thrust is adjusted to maintain any 
desired lift condition. This control method is used in the Bell 
autcmatic landing system. 

The work by Douglas and Bell Helicopters for the U.S. Army/ 
Navy Instrumentation Programme is referred to on p. 132 
It might be mentioned here that the means by which the artificial 
2-D perspective picture is produced for the pilot has involved 
a Special development in cathode-ray tubes. This, the Kaiser- 
Atkin, by the Kaiser Aircraft and Electronics Corporation. is 
a 2 -in.-thick affair which has other possible applications. The 
electron beam enters this flat tube at the bottom edge on one 
Side and the pattern is produced by voltage-controlled deflection 
Dlates along the bottom edge and on the “ back ” of the tube. 

hese plates are transparent and a transparent phosphor has 
also been developed. 

The other participators in the ANIP—the Bell Helicopter 
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Corporation—have been working on a similar system for heli- 
copters and, perhaps more immediately interesting, for synthetic 
helicopter training use. A flight simulator has been designed 
and built, using a contact analogue display into which a synthetic 
picture can be fed. 

Mention was also made on p. 132 of the U.S. Sperry 
Rotorace system for gyro units. This uses the principle of 
the controlled rotation of the inner or outer races of ball 
bearings in the gimbals—thus averaging out bearing friction 
and irregularities, and preventing the pitting or wearing of balls. 
The regular rotations are made by tiny electric motors. 

A new precision directional gyro has been developed by 
Kelvin Hughes to provide a consistent heading with a normal 
maximum random drift rate of +3° per hour in typical flight 
conditions. Suitable for trans-Polar operations, this gyro can 
be used either directly or as an azimuth reference for a gyro- 
magnetic compass system. When used as a precision gyro it 
can be drift-compensated for the earth's rotation and other 
navigational factors using a remotely fitted compensator unit. 
The drift rate quoted, incidentally, is the maximum for any 
heading; mean drift rates, measured in flight, have been as 
low as +0.1 

Instrument lighting has always been a problem. Four months 
ago, U.S. Sperry announced a new integrally lighted system for 
their flight-system instruments. Red light is used, with four 
types of illumination for each instrument. 


5.—Flight Systems and Autopilots 


MONG the newer developments in this field is the Louis 
Newmark three-axis Mk. 14 helicopter autopilot. This can, 
according to its switch-selected mode of use, be an auto- 
stabilization device operative throughout the flight envelope, an 
automatic pilot for cruise flight, a heading-locked stabilizer for 
hovering flight, or an automatic pilot for hovering flight 
The system makes use of three rate-gyros for detecting 
changes of attitude; ‘and of servomotors acting in parallel with 
the normal cyclic and yaw controls, electrical trimmers and a yaw 
computer. In the auto-stabilizer mode of operation, the pilot 
retains normal control and the helicopter is given stable charac- 
teristics. .For the steady cruise mode, the altitude and heading 
are established manually and, when selected, the autopilot holds 
these, using signals from the flight instruments and a barometric 
height unit. For the hovering-flight mode the system works as 
an auto-stabilizer except that an established heading (normally 
into wind) is automatically maintained. The automatic-hover 
mode depends on signals of plan-position in relation to a point 
on the ground; the autopilot can, fed by such signals, hold the 
hover condition and position. 
Newmark also produce, amongst other equipment, an auto- 
matic system to correct high Mach number trim changes; an 
automatic plotting board for the Navy; an air data unit; an 
auto-stabilizer for high-speed aircraft; a three-axis autopilot for 
fixed-wing aircraft; and an auto-stabilizer for lightweight heli- 
copters which operates in the pitch and roll axes. 
The Smiths Flight System is designed to provide a complete 
rationalized installation for the instrumental control of large 
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transport aircraft. Emphasis in the design has been placed on 
simplicity and safety of use; switching and setting operations 
have been reduced to a minimum. A special feature is that 
such switching and setting as are necessary are common to both 
the flight director and the autopilot. Thus, the autopilot can 
be monitored by reference to the flight director, and transition 
from automatic to manual flight is simplified. 

Although the S.F.S. has been designed as a whole, flexibility 
has been retained, so that individual units or parts can be used 
for special applications where a complete installation would not 


The simple  control- 
cabin indicator for the 
Canadian Marconi 
Company's DAGMAR 
(drift and ground-speed 
measuring airborne 
radar) Doppler sensor. 


be justified. Thus, the SEP.2 is an autopilot in its own right 
and can be installed separately. For Polar flying, where free 
gyro techniques are used, the azimuth gyros in the twin-compass 
system can be replaced by Kelvin Hughes precision directional 
gyros. 

The Aviation Division of Elliott Brothers (London), Ltd.. 
has produced a number of systems for automatic flight and 
integrated flight instrumentation in various high-performance 
aircraft. Of these, the company’s Air Data Computer, its 
“B-series of autopilots for drone aircraft, and the EB.2 
automatic flight control system, are some of the more 
interesting. 

Involving centralized measurement, computation, correction 
and electrical transmission to the presentation units or other 
services, the Air Data Computer consists of four main units. 
These are the static transducer, pitot-static transducer, computer 
and power supply unit. The transducers transform the appro- 
priate pressure signals into electrical signals which are trans- 
mitted to the computer; the computer transforms electrical 
signals of pressure into the basic data quantities (Mach No., 


The Sperry Rotorace 
gyrounit showing (right, 
below the graduated 
heading ring) the small 
cylindrical motor which 
turns the gimbal bear- 
ings. The cluster of 
gears drives the bearing 
on the opposite side of 
the gyro. 


height and so on) which are transmitted to remote receivers 
by synchros or potentiometers. 

Signals from the computer to the aircraft's flight display 
instruments cover altitude up to 100,000 ft.; rate-of-change-of- 
height up to 100,000 ft./min., and Mach No. from M=0.3 to 
M=3. Indicated airspeed is from 80 to 900 knots, with a linear 
presentation from 80 to 150 knots and a logarithmic scale above 
150 knots. True airspeed is provided from 200 to 1,800 knots. 
The display units for the system present this information by 
means of moving tapes, or a combination of moving tape and 
fixed scale. 

Kelvin and Hughes have designed an electrical-mechanical 


Two basic types of Kaiser-Aiken thin television tubes used 

in the ANI Programme. The windscreen tube (above) uses 

transparent phosphor. The tubes are only about 23-in. in 
thickness. 


analogue computer which measures the basic quantities of pitot 
and static pressure and calculates altitude (to 100,000 ft.), change 
of altitude (+60,000 ft./min.) Mach number (0.3-3.0) and indi- 
cated airspeed (80-700 knots). It has provision for additional 
information outputs for various purposes and the system can 
also be designed to give T.A.S. information. 

Although fail-safe requirements complicate the rational use 
of basic datum systems in civil aircraft, the same difficulties do 
not apply in military aircraft. One of the first steps towards a 
co-ordinated reference system was made when, in 1953, the 
M.o.S. sponsored the development of the S. G. Brown Master 
Reference Gyro. This unit consists of two suitably monitored 
gyros mounted on and controlling a servo-operated platform. 

Considerable experience has been gained during the past five 
years and the logical successor to the M.R.G. Mk. | is likely to 
be smaller, lighter and even more accurate. 

The U.S. Sperry Gyroscope Co. announced details last 
month of a new four-axis flight control system for helicopters. 
This holds any selected flight régime, but follows the controls. 
The fourth “ axis,” incidentally, is altitude; this is controlled 
by a barometric sensor, which alters the collective pitch as 
required. A year or more ago, Sperry issued details of a flight 
director system for helicopters, in which the instrumentation is 
of a kind suited to the particular control and flight peculiarities 
of rotary-wing aircraft. 

Lear have entered the transport autopilot business with 
their transistorized lightweight L-102, which equips the Lockheed 
Jetstar, and which is to be used in Fairchild F-27s and in the 
Caravelles for Air France and S.A.S. The low weight of the 
L-102 has led to the prospect of complete autopilot duplication. 
Lear have also introduced new integrated versions of theif 
flight system. 

Typical of the work in progress in the U.S.A. on flight data 
systems for high-performance aircraft is that which has resu|ted 
in the KS.86 air data system. In this, accepted instrument 
features are used in the display of computed information. 

The presentation includes that for seven groups of informa- 
tion: LA.S., safe airspeed, L/D and angle-of-attack; Mach 
number; altitude; true outside air temperature; T.A.S.; ram-air 
temperature; and elapsed air-miles. The first of these 
information groups is displayed in one instrument, in waich 
the airspeed pointer is read against an angle-of-attack segrient 
on the dial periphery, and another pointer shows the maxin um- 
allowable speed. 
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Air Starting and 


ST ae SIDDELEY MOTORS, LTD., is to build 
inder licence the auxiliary power units and air starters 
which are designed and produced by AiResearch in the U.S. 
This licence was taken up because at the time of signing the 
agrcement, the AiResearch air-turbine starter and gas turbine 
were the only units in the U.S.A. to have passed the U.S.A.F. 
and U.S.N. qualification tests. AiResearch design philosophy 
is also based on meeting C.A.A. requirements for civil aircraft. 

There are some 300 AiResearch gas turbines and a large 
number of starters in service with the U.S.A.F. in Europe and 
with NATO; Armstrong Siddeley is expecting appreciable spares 
and overhaul business for this equipment and for further 
AiResearch equipment now coming into service in later types 
of aircraft. 

The equipment built by Armstrong Siddeley, both as com- 
plete units and breakdown spares, will be identical and inter- 
changeable with that of AiResearch manufacture. This should 
prove an attractive proposition to British aircraft constructors 
who have an eye to exports to Canada and the American 
continent, where American equipment is preferred and where 
spares and service support are readily obtainable from the 
existing AiResearch organization. Applications for AiResearch 
starters and auxiliary power units are expected to arise for the 
new generation of British jet airliners. 

The licence agreement with the AiResearch Manufacturing 
Division of the Garrett Corporation was concluded last 
September. It gives Armstrong Siddeley exclusive rights to 
produce AiResearch auxiliary power units and air-turbine 
starters for distribution within the Commonwealth, bar Canada, 
and non-exclusive rights in the rest of the World, excluding 
Canada and the U.S.A. 

This means in practice that Armstrong Siddeley will be able 
to act as a non-dollar source of equipment and spares for 
European operators of airliners with AiResearch equipment. 
Such aircraft will include among their number the Boeing 707 
and the Douglas DC-8. 

The range of equipment to be produced includes air-turbine 
starters and a series of small gas-turbine power units which 
can provide shaft power, compressed air or combinations of 
both.. When installed in an aircraft they can be used for 
engine starting and air-conditioning, and to operate electric, 
hydraulic and other services on the ground, as well as acting 
as emergency or auxiliary power units when the aircraft is at 
altitude. Other applications are in ground-starter and servicing 
units and airborne under-wing pods which enable air-starting 
equipment to be flown into forward airfields. 

These A.P.U.s range in power from 100 to 440 h.p. and have 
a high power/weight ratio, long overhaul life and low main- 
tenance costs. They can use a wide range of fuels. 


Air Starting 
Compressed-air starting is possibly the simplest, lightest and 
most reliable way of starting turbine engines. It is a technique 
which is now coming into widespread use and one likely to 
be adopted for most of the new jet airliners. 
Electrical systems are considerably heavier than air-starting 
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Auxiliary Power 


turbine starters, however, can operate at low temperatures using 
compressed air from storage bottles, auxiliary power units 
installed in the aircraft * in a ground trolley, or air bled from 
running engines. The A.P.U.s can provide pneumatic power, 
shaft power or both for aircraft system needs. Compressed 
air can be supplied for engine starting as well as power for 
electricity generation, heating, air conditioning and other aircraft 
services. 

A very important advantage of the airborne A.P.U. allied 
with the air-turbine starter is the low weight of the complete 
installation. Armstrong Siddeley has compared the installed 
weights of electric and air starting systems for a typical twin- 
engined aircraft. An electric system weighs 1,200 Ib. and is 


Cross-section showing the internal layout typical of the 
AiResearch range of gas-turbine auxiliary power units. This 
unit delivers both shaft power and compressed air. 


limited to six consecutive starts. An electro-hydraulic system, 
with an electric motor driving an hydraulic pump, weighs 800 Ib. 
A completely self-contained air-starting system weighs only 
320 lb. and gives an unlimited number of starts. 

Other advantages of air starting are that prolonged cranking 
is possible and that engines can be rotated at any desired speed 
for inhibiting and de-inhibiting. 

Despite the conservatism of airlines and aircraft designers, 
the use of small gas turbines as auxiliary power units is 
gradually becoming an accepted trend. The advantages far 
outweigh the complication involved in the installation of an 
additional gas-turbine engine, albeit a small one. 

Airliners are growing larger and more expensive; operators 
appreciate the advantages of making their aircraft self-contained 
entities independent of ground-starting and power facilities. 


systems and are inefficient at low temperatures. Light air- This enables their turn-round time at airports to be reduced to 
Rating 
: , Weight 
: Compression . Fuel Weight , 
Power unit ratio —" or Wn iele. consumption Ib. pele Dimensions Notes 
" ins. 
GTP-70 .. ate 38:1 100 _ 1.20 175 1.75 30.5x29.5x Shaft power unit for ground or flight use up to 
at S.L. Ib./s.h.p./hr. 20.25 10,000 fr. 

GTc-85 .. ie 4:1 _— 117 at 50 240 190 _ 37.25 x 28x25 | Compressed air unit only. 
p.s.i. abs. Ib./hr. 

GT <P-100-1 Pe 4:1 150 115 at 55 1.60 235 1.57 48x25 x26 Designed to meet a requirement for 40 h.p. at 
p.s.i. abs. Ib./s.h.p./hr. 50,000 fr. 

GTC-100-1 ne 4:1 _ 135 at 55 247 195 —_ 44x25 x26 Compressed air unit only. Special version of 
p.s.i. abs. Ib./hr. GTCP-100-1. 

GTCP-105 §2:9 440 240 at 76 1.16 320 0.71 48 x 23 x 23 Two-speed unit which produces either of the 
p.s.i. abs. Ib./s.h.p./hr quoted ratings. 
or 174 at 

53 p.s.i. abs. 

GTCP-100-50 .. 5.2:1 440 210 at 77 1.16 320 0.71 48x23 x23 Single-rating unit similar to GTCP-105. De- 

p.s.i. abs. Ib./s.h.p./hr. signed to meet a requirement for 100 h.p. 
at 50,000 fr. 
GTP-250. 4:1 350 — 1.5 340 0.97 49x 30x26 Long-life ground unit producing shaft power only. 
Ib./s.h.p./hr. | Now under development. 


Auxiliary power units above which are coded GTCP will produce either shaft power only, bleed air only or combinations of both. 
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a minimum. It also avoids the need for providing ground- 
starter units at a widely scattered network of aerodromes. 

The A.P.U.s to be produced by Armstrong Siddeley are 
equally suitable for installation in aircraft or for use in ground- 
service trolleys; operators who have chosen air starting can 
use either system. They need have no fear that they will be 
adopting new and untried equipment—AiResearch air-turbine 
starters and A.P.U.s have seen extensive service with the 
U.S.A.F. More than 15,000 starters and 5,000 A.P.U.s have been 


built. The A.P.U.s alone have accumulated more than half 
: \ , 
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ALTITUDE —FEET CTHOUSANDS) SHAFT POWER OUTPUT-HP 


Performance curves for the GTCP-100 auxiliary power unit show 
how it will deliver either shaft power, compressed air or a 
combination of both at heights up to 50,000 ft. 


a million hours in service and their overhaul life is at present 
3,000 starts or 1,000 hr. 

In the civil field AiResearch air-turbine starters and A.P.U.s 
are proposed for the Convair 880, Lockheed Electra and 
Douglas DC-9 airliners. 

Power Units 

The basic auxiliary power unit to be produced by Armstrong 
Siddeley is a small turbojet engine with a centrifugal compres- 
sor and a single-stage radial-inflow turbine on a common shaft. 
High-powered units have a second axial turbine stage. 

Engine speed is 42,000 r.p.m. An annular reverse-flow 
combustion-chamber is used, except in the case of the higher- 
powered units, which have six cannular chambers. The power 
unit can operate between—65° and +135° F. Jet-pipe tempera- 
ture at steady full-load conditions is 620-650° C. 

First stage of the compressor is a two-sided shrouded centri- 
fugal impellor. Transfer ducts feed the air from this to the 
second stage, which is a single-sided impellor. A grille prevents 
foreign bodies entering the unit, whose intake can be varied to 
suit requirements. A self-contained assembly, the compressor 
is coupled by a quill shaft to both the turbine and accessory 
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sections. It is supported on plain and ball bearings which are 
pressure lubricated. 

Air from the compressor is led to the reverse-flow combustion 
chamber and to the bleed-air control valve, which is on the 
outside of the combustion plenum chamber next to the com- 
pressor-diffuser outlet. Atomized fuel enters the combustion 
chamber through high-pressure jets. 

The turbine, one- or two-stage depending on A.P.U. power, 
is housed in the combustion-chamber assembly. The turbine- 
wheel assembly is supported on ball and roller bearings which 
— by jet oil feeds and protected by air-pressur:zed 
seals. 

Accessory drives are taken from the front of the compressor 
via a reduction gear. One of these allows shaft power to be 
taken from the engine for driving such equipment as alternators 
and hydraulic pumps. 

Control System 

The control system uses fuel, pneumatic and _ electro- 
mechanical components which automatically maintain a 
constant turbine speed despite variations in the output of shaft 
power, bleed air or both. The major component of this system 
is the fuel-pump unit. It incorporates a gear-type fuel pump, 
an automatic electrically-trimmed governor, acceleration and 
Over-temperature control valves, a pressure-relief valve and a 
fuel filter and shut-off valve. The trimming device is fitted to 
the governor when the A.P.U. is driving an alternator and 
ensures that constant alternator frequency is maintained. 

An oil-pressure switch prevents fuel flowing to the engine 
during a start until the oil pressure has reached approximately 
5 Ib./sq. in. Should oil pressure drop during running, the 
A.P.U. will automatically shut down. The lubrication system 
has an oil tank from which oil is pumped to the bearings and 
reduction and accessory-drive gears. The oil is returned to the 
tank via a scavenge pump and oil cooler. 

Engine starting is automatic after the start button has been 
pressed. It is controlled by the electrical system through two 
holding relays and oil-pressure and centrifugal switches. Fuel 
is supplied to the engine through two atomizer nozzles; the 
smaller atomizes fuel at low pressure during the starting 
cycle, while the larger, concentric with the smaller, comes into 
operation as fuel pressure rises. Both orifices pass fuel during 
full-speed running. 

Bleed airflow passes through a butterfly valve operated by 
a compressed-air servo fed through a solenoid air valve. Open- 
ing of the valve is automatically controlled by plenum pressure 
and exhaust tailpipe temperature. 


Installation 

The A.P.U. is a versatile unit which can be supplied either 
as a bare unit without casing, as a podded unit, or installed 
in a truck for ground servicing. Basic parts of the A.P.U. can 
be rearranged to suit installation needs. 

Details of the A.P.U.s in the Armstrong Siddeley range are 
shown in the table. They form a useful addition to the small 
power units available in Britain and are likely to find many 
industrial as well as aeronautical applications. 


Air Freighting the Gnat 


'HE FIRST three Folland Gnat light fighters for the Indian 

Air Force were airlifted to India in Fairchild Packets of 

the Indian Air Force. The last of these three aircraft was 

carried in this way recently and details of the scheme have been 

given by the Export Packing Service, Ltd., of London, which 

undertook the task in co-operation with Folland Aircraft, Ltd., 
and the L.A.F. 

The main problems in the exercise were those of volume and 
weight in relation to the capacity of the freighter aircraft, which 
were 10,000 Ib. and 2,400 cu. ft. respectively. So the initial 
step was to decide on the exact breakdown of the Gnat and to 
allocate the cargo loads based on this breakdown. 

Three Packets were used. In the first were stowed the Gnat 
fuselage complete with engine, along with wing tips, fin tip, 
fuselage fairing and ground gear consisting of three fuselage 
trestles, towing-arm adaptor, tailplane and wing-incidence bars 
and four intakes, providing a total weight of 5,600 Ib. and a 
volume of 2,085 cu. ft. The second Packet carried the main- 
plane, two starter trolleys, two drop tanks, four pylons, three 
wing trestles, and powerplant and aircraft sling assemblies 
altogether weighing 4.100 Ib. and of 2,053 cu. ft. volume. 

The load in the last freighter consisted of a number of air- 
frame spares, with engine spares provided by Bristol Aircraft. 
Ltd., giving a total weight of 9,952 Ib. and a volume of 
730 cu. ft. In the case of the first and second cargoes, volume 


was the limiting factor, and to absorb the mainplane it had to 
be carried on a diagonal of 42° across the freighter cargo bay; 
even this position allowed only a few inches’ clearance at the 
tips and points of the leading edge. A special cradle was 
designed to carry the wing, utilizing the main attachment points 
to the aircraft to support the wing and two of the pylon points 
to prevent undue movement. 

Volumetrically, the fuselage was the lesser problem, and the 
removal of the fin tip gave ample room for its entry to the cargo 
bay. Nevertheless, considerable thought was given to reducing 
the cradle carrying the fuselage to a minimum so as to release 
as much additional space in the aircraft as possible. To ease 
loading difficulties, pallets were provided for the starter trolleys, 
with two cradles for the drop tanks. The remainder of the items 
were cushioned into standard light softwood containers. 

Because of an exceedingly tight delivery programme Follands 
were most anxious that the minimum of breakdown of tne 
aircraft should be used to ensure a speedy re-assembly in Ind a, 
and it is felt that this was achieved with some degree of succe:s, 
as the removal of the mainplane represented the only major 
break in the structure. Considerable time and trouble were 


saved by the I.A.F. by flying the Fairchilds into Chilbolton, 
where the Gnats were fiight tested. Follands then removed t:¢ 
mainplanes and ancillary items and handed the aircraft to te 
Export Packing Service which installed them in their packs ard 
loaded the aircraft in accordance with pre-planned cargo dist! !- 
bution schedules agreed with the LA.F. 
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THE AEROPLANE 


Powered Hops of Pioneer Aircraft 


HE technical problem of demonstrating “ flight” for aero- 
planes such as those used by the early pioneers is of some 
complexity and interest, and a few aspects of this problem are 
discussed in this note. With elaborate instrumentation the 
pro»lem is not inherently difficult. If at any moment an aero- 
plane is supporting its own weight—without obtaining power 
froin atmospheric movements such as up currents, gusts, etc.— 
is not decelerating and is not losing height, then it is sustaining 
fligit. Without instrumental aids it is difficult to be certain, on 
a sort flight, that an aeroplane is satisfying these conditions. 


In this article three ways are considered by which an aero- 
plane running along the ground with most of its weight 
supported by its wings, might be thrown into the air. First, it 
might jump off a small hump on the ground. Secondly, a gust 
of wind might add sufficiently to its velocity through air to lift 
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Fig. 1. Lengths of 
“flight” of partially 
airborne aeroplane 
when bounced into 
the air by ground 
irregularity. Speed 
30 m.p.h, height of 
bounce 3 ft. 
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it off the ground. Thirdly, the aeroplane might be accelerated 
along the ground with little lift (and therefore little induced 
drag) on the wing to a speed in excess of normal unstick speed. 
A sudden increase of attitude to that for maximum lift could 
then cause the aeroplane to take-off, even though flight could 
net be sustained. 

As an essential problem of the pioneer was to obtain 
sufficient power to sustain flight, it is convenient to consider 
aeroplanes having various proportions of the necessary power. 


Modified Ballistic Trajectories 


If we consider a flat trajectory over which the velocity does 
not vary greatly, then the relation between the distances through 


the air and the maximum height h reached is s=2vV 2h/(1— a®)g 
where a is the ratio of power available to power needed for 
sustained flight. Fig. 1 shows the relation between s and a 
for v=30 m.p.h. and h= 3 ft. Hops of between 150 and 200 ft. 
corresponding to powers of 90-95% of the value for sustained 
flight need hillocks with slopes of 1 in 12 or 1 in 15 and 
presumably some feet long—perhaps not much of a hump in 
relation to a field or common. It would be difficult for an 
observer to distinguish by eye the curvature of such a path, 
which is the fundamental characteristic distinguishing it from 
true flight. 


Effects of Gusts 

Approximate trajeciories are shown in Fig. 2 for aeroplanes 
having 90% and 80% of the power needed to sustain flight, 
which meet gusts of given magnitude when taxi-ing at full speed. 
A lift/drag ratio of 4, a constant lift coefficient of 0.8 and a 
wing-loading of 3 were assumed for these calculations. The 
lift/drag ratio and lift coefficient are probably both on the low 
side for typical aeroplanes of the pioneering days, and an 
increase in either of them would increase the distances given. 

The biggest uncertainty is probably the performance of the 
engine and fixed-pitch propeller combination which, in the 
absence of detailed information, was assumed to give thrust 
inversely proportional to speed. “Flights” of between 200 
and 300 ft. are possible without rising more than 2 or 3 ft. off 
the ground with gusts of between 4 and 6 ft./sec. and much 
longer “ flights” are possible for relatively small increases in 
gust velocity. 


Ref. 1. E. C. Pike. Coefficients of Friction: Journal of the Royal Aeronautical 
Society, December, 1949. 


These are over-simple sums: the sharp-edge gust is a simpli- 
fication and it is unrealistic to assume no succeeding drop in 
wind speed, but it seems safe to say that gusts can lead to 
quasi-steady “ flights ” of some hundreds of feet. 


Sudden Increase in Lift Coefficient 

If an aeroplane accelerates along the ground with little lift 
on the wings, the induced drag is lower than with the wing at 
maximum lift, and the reduction in total drag depends on the 
ratio r of induced to zero-lift drag at the normal unstick 
incidence. We have no direct information on appropriate values 
of r, but it seems probable from data on a typical pioneer 
aeroplane that zero-lift drag and induced drag were roughly 
equal at unstick. There is of course an increase in runway 
friction counteracting the reduced drag when wing lift is 
reduced. 

If we assume r was, in fact, unity and a runway coefficient 
of friction » of 0.05 (suggested in Ref. 1 for short-grass air- 
fields), we can calculate the maximum ground speed at any 
power and lift coefficient. If Cro is the take-off coefficient, Vo 
the corresponding speed and P, the propulsive power needed 
to sustain flight at this speed then 

Po.=CpS X 4$2V2. Vo 
or since r=1, Cpp>=Cpi and Cp=2Cpo 


then P,=Cp.S X eV%, 
If now the power is only 0.9 P. and Cx is } xX Cio (Say) then 
C= and the maximum ground speed V is given by 
0.97, ==> x S x dpV2 x V+.05V(W—CLSpV2) 


4 
or eliminating P» 
1.8 Coo V8o = 1.25 CproV8 + .05 CroV (V2. — V2) 
= 


If we now assume Ci,/Cpo=8 (as implied in the gust calcula- 
tions by a lift/drag ratio of 4) we have V equal to about 
1.09 V.. In other words the aeroplane is capable of reaching 
speeds on the ground of about 10% greater than normal unstick 
speed if the lift coefficient is the normal unstick value. 

The calculation of the trajectory on increasing Cy to Cio 
is now exactly as for a gust of about 10% of the unstick speed, 
i.e. 5 or 6 ft./sec. occurring at unstick speed. This corresponds 
to a7 or 8 ft./sec. gust in Fig. 2a where the aeroplane is initially 
2 ft./sec. below unstick speed. The actual distances which can 
be covered are sensitive to 4 and r and will be affected by 
ground effect, which has been ignored, but it is clear that air- 
borne paths of several hundred feet are possible from such a 
manceuvre. 


Conclusions 

These examples show the ease with which “ flights ” of a few 
hundred feet, which could not easily be distinguished from true 
sustained flight, could occur due to bumps on the airfield, gusts 
or building up excess speed on the ground. They illustrate the 
sort of difficulties which are involved in the demonstration of 
sustained powered flight and point to the need for consideration 
of the steadiness of any wind and the curvature and slope of 
the flight path in any particular case.—c. F. GRIGGS, M.A. 
(Aerodynamics Dept., R.A.E.). 
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Fig. 2. Approximate trajectories of an aeroplane meeting a 
sudden horizontal gust. 
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New World 
Photo-News 


eZ 


Levy-Shipp Pictures 


ARMY-ORDERED.—The Vertol 107 is the prototype of the YHC-1, 10 


‘ of which are being built for the U.S. Army. Qn the left the 
instrumented cabin is seen through the rear loading doorway. Below, 
middle, the forward rotor section and drive shaft are uncowled for 
maintenance ; access to the rear rotor is demonstrated below, right. 


BOOK REVIEWS 


HE LIT THE LAMP. A biography of Professor A. M. 
Low. By Ursula Bloom. 214 bP. 54 in. by 9 in. Illus- 
trated. Birke Publishing ., Ltd. Price, 18s. 

i ire must be many prominent engineers today who when 

in their teens during the second or third decades of this 
century held the subject of this biography in high regard. If 
they lived in London they probably knew him by sight and 
admired him, not only for his talents as an inventor and 
scientist, but also because he so thoroughly looked the part. 

So we are rather sorry to learn from Lord Brabazon, in his 
introduction, that the Professor A. M. Low whom we admired 
was not really a professor at all. He seems to have usurped 
the title at some time early in his career, probably after his 
appointment as Honorary Assistant Professor of Physics at the 
Ordnance College at Woolwich in 1914, and stuck to it ever 
since, much to the annoyance of other scientists. Nevertheless, 
he was, to quote Lord Brabazon again, “a brilliant man, but 
due to psychological ignorance failing all along the line,” and 
indeed from what the author has to tell us, coupled with the 
extracts from his own diaries and writings, there is undoubtedly 
a pathetic truth in that opinion. 

It would take a long review indeed to detail his accomplish- 
ments in invention and science, experimentation and technology, 
covered by his 68 years, but they are all set out in an Appendix 
and they make a formidable list, ranging from a patent pigeon- 
box to an isotope pistol, or a deaf-aid to a pilotless ‘plane. 

His patent specification, dated January 9, 1918, for an 
“Imoroved Aerial Projectile” led up to the “ Queen Bee” of 
the mid-'30s, so it can be regarded as the progenitor of present- 
day efforts remotely to control Canberras. Likewise, he 
designed improved types of rockets and a form of television 
which he called “ televista.”. Had he lived today, no doubt he 
would have been applying his inventive genius to noise 
suppression with much success as his “ audiometer” was early 
in the field in this direction. 

The truth is that Low lived before his time, to use a rather 


hackneyed expression, and his quest for the scientific advances 
which we accept as facts today was allowed to evaporate in 
the wilderness.—R.c.P. 


THEY FOUGHT FOR THE SKY. By Quentin Reynolds. 
Cassell and Co., Ltd. 298 pp. 54 in. by 8 in. Illustrated. 
Price 21s. 

TORIES of the air, the personalities and the aircraft of 

World War I are probably more popular today than they 
ever were, and because little that is new is ever likely to be 
added to the literature of that “romantic” era, we must be 
content with what we have. Quentin Reynolds, distinguished 
American author, war correspondent and journalist, has taken 
what we have (his bibliography lists nearly 70 books) and has 
distilled from them a narrative which, within the compass of 
287 pages (plus bibliography and index) purports to tell “ the 
full story of the British, French, German and American flyers 
of World War I.” 

For popular consumption Quentin Reynolds has produced 
a very readable book, the obvious aim of his very laborious 
exercise. Serious students of air history, and many of us who 
have long-enough memories, will squirm a bit here and there, 
but it would be churlish to single out anything for criticism 
in a story which nowhere claims to be history. 

The author has concentrated on the well-known personalities 
of the respective air forces, about most of whom books have 
already been written. So we meet again all the great names in 
the first great war in the air, fighters all, and their stories as 
retold by Quentin Reynolds still make good reading. How nice 
it would have been if we could have learned something new 
about those very brave boys who trundled around in B.E.2‘s, 
R.E.8s, Aviatiks, L.V.G.s, Salmsons and Breguets and, in theif 
own particular way and without any limelight, played their p.rt 
in the struggle for supremacy in the air. They also fought in 
and for the sky.—L.B. 
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THE AEROPLANE 


he Lords Discuss the Industry’s Future 


EARLY 90 columns of “ Hansard” are occupied with the 
debate in the House of Lords on the prospects of the air- 
craft industry. Viscount de L’Isle, a former Secretary of State 
for Air, rose to draw attention to the prospects of the aircraft 
industry just after three o’clock in the afternoon of July 16. 
Three and a half hours later some 14 peers had spoken, 
including Lord Mancroft who replied for the Government. 
There was widespread support for some form of policy- 
forming body for aeronautics, as we have proposed for so long 
now, but less support for an investigating tribunal. The 
need to develop the supersonic airliner was stressed. 


LorpD DE L’Isue concluded his speech by asking the Govern- 
ment six questions. First he wanted to know whether the 
Government still considered there was no foreseeable need for 
a further development of a manned supersonic fighter. His 
second was to ask whether the Government considered it 
possible to sell abroad military aircraft for which there are 
no domestic orders. 

Is a supersonic ground attack and/or reconnaissance aircraft 
on order for the R.A.F.? (This was later referred to by Lord 
Mancroft as being a replacement for the Canberra.) Could a 
supersonic civil aircraft be developed without first constructing 
a supersonic bomber or tanker for the R.A.F.? Would it be 
economically possible to recover the research and development 
cost of any large civil aircraft for which the certain market 
is limited to one or both Corporations and to Transport 
Command? 

Last, what steps had been taken by the Government to 
co-ordinate the British aircraft industry with the industries of 
the leading NATO Powers in Europe in order to provide a 
market of economic size. 

LorD OGMORE, who was Minister of Civil Aviation in the 
Labour Government from June-October, 1951, wanted to know 
whether the Government would appoint an independent high- 
level committee to inquire into the construction and situation 
of the aircraft industry. Among his other questions was one 
to do with noise. He said that the question of noise from 
jet aircraft should be taken up on an urgent and international 
basis. A ruling should be obiained from the international 
board which deals with these matters. 

He also wanted to see Transport Command built up by giving 
it a sufficient quantity of long-range, trans-ocean, heavy load- 
carrying aircraft, so as to transport troops, their equipment and 
supplies to places where they are needed. 

LorD BRABAZON spoke of the tremendous responsibility which 
is to be laid on pilots by asking them to take on even more 
difficult tasks of flying faster machines which “land at the 
appalling speed of nearly 140 knots.” Such aircraft need 
enormous runways, up to 3,000 and 5,000 yards which we can 
ill afford except at our big cities. He thought that the long- 
term users’ requirements ought to be studied by a committee 
of high standing. 

He said: “I believe we have entirely forgotten the private 
man’s aeroplane . . . overseas and in some of our dominions 
there is going to be a big market for that type of aircraft.” He 
said too that we were very foolish to give up the idea of the 
great flying-boat. 

LorD KNOLLYys declared that the true position and prospects 
of the British aircraft industry are not yet fully realized because 
it looks so prosperous at present. The real prospects can be 
very grim unless certain facts are realized. Before very long 
we may have a powerful addition to the normal competition in 
the shape of Russia. 

Airlines are finding it increasingly difficult to finance the 
purchase of the mosi modern airliners. A demand has grown 
strongly in the past twelve months for long credits and even 
for the trading in of second-hand aircraft. 

The greatest problem of all was the enormous cost of develop- 
ment. He said frankly that unless some aid is available, the 
esent two private ventures being financed by Vickers with 
cir own money might be the last they could undertake entirely 
t of their own resources until they have paid off reasonably. 

suggested the necessity now to consider some form of strong 
d specially developed finance company. 
THE EARL OF SwINTON, Secretary of State for Air, 1935-38, 
nister for Civil Aviation, 1944-45, took the view that piloted 
craft on the military side are likely to have a much longer 

than some authorities appear to consider. It is fundamental 
the whole problem that research and development on military 
d civil aircraft are absolutely interdependent and inseparable. 
T.e Government have a duty to have a definite policy of 
re-earch and development and to make it plain to the industry. 
H: begged the Government not to skimp over research. 
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LorD KINDERSLEY, who declared his interest as chairman of 
Rolls-Royce, stated that the development of the modern jet 
engine costs anything from £15 million to £20 million or even 
more before it is in production. Such figures made it clear that 
the £116 million of exports, out of which £404 million was 
accounted for by aero-engines, were the products of develop- 
ment carried out during the past decade while the industry was 
enjoying full Government support in defence expenditure. 

The international aero-engine business is a basically sound 
business for this country. When an industry has made the 
maximum contribution towards development from its own 
resources it was essential that the Government should finance 
the remainder. 

LorD ADRIAN emphasized the weakness of a policy which 
continued basic research at Government establishments without 
making arrangements for the applied research needed to build a 
full-scale machine. 

LorpD WEEKS outlined a number of courses which the Govern- 
ment might follow but of these plan D merits special attention. 
He envisages a sort of High Court, a Governing Body, or a 
Committee at Ministerial level presided over by a Cabinet 
Minister. which could give full direction on policy. This 
machinery should have some technical teeth to assist it. 

LorpD SHEPHERD asked the Government to consider the setting 
up of a Corporation to go with the industry into the whole 
business of organized contraction. He believed that this corpo- 
ration should be provided with funds to help exports. 

VISCOUNT CALDECOTE said that over the past 10 years the 
Ministry of Supply have spent some £600 million on research 
and development for the aircraft industry, about one-tenth of 
which had been spent on work for civil aircraft. During a 
similar period exports have amounted to about £650 million. 

It would be a tremendous help to the industry if the kind of 
allocation of money that is made for the Universities over 
a five-year period could also be made for aircraft research and 
development. He wanted an authority, such as that suggested 
by Lord Weeks, something like the Atomic Energy Authority 
and free from day-by-day control of the Treasury. 

Lorp SEMPILL suggested that the changeover from manned 
aircraft to guided missiles will be slower than was contemplated. 
He recalled the report of the successful Finletter Committee in 
the United States. He proposed the setting up of an entirely 
independent air tribunal, consisting of the best brains in the 
country backed by an adequate team of specialists. 

Lorp MERRIVALE in a succinct phrase in a speech that sur- 
veyed the achievements of the aircraft industry in some detail, 
declared that the momentum of research must be sustained if 
the aircraft industry after 40 years’ existence is to maintain Its 
position in the World. nih 

Lorp PAKENHAM, Minister of Civil Aviation, 1948-51, wanted 
the Ministry of Supply (which has never known enough of what 
was going on) to be rendered more effective by the addition of 
a Board. This body would contain representatives from outside 
the industry but it would also include important individuals 
with contemporary or recent knowledge of industry. It might 
be regarded rather as is the Bank of England by other banks. 

Lorp Mancrorr referred to the working party (we believe 
generally described as the Padmore Committee) of senior 
Officials set up to consider the future of the British aircraft 
industry in the light of current defence policy, which he con- 
siders is doing a good job of work. It was as a result of this 
work that. in addition to financing aeronautical research and 
development to meet defence needs, the Government had 
decided to continue financial contributions to aeronautical 
research in the civil transport field. 

The Government were underwriting the future for the industry 
by continuing the basic research necessary for it to survive. And 
this included the construction of research aircraft. What the 
Government envisaged in the immediate future is a partnership 
between State and Industry, the one financing basic research and 
the other financing aircraft development and production. 

In answer to the question of Lord de L’'Isle regarding the 
co-ordination of the British aircraft industry with the aircraft 
industries of the leading NATO powers in Europe he made it 
clear that the Government had no powers to do this. The 
conception of a common European market protected from 
American competition was something of an illusion. 

In reply to a question from Lord de L’Isle he admitted that 
not much progress had been made with the Government- 
sponsored studies of the supersonic transport aircraft. Lord 


Mancroft, referring to a point made by Lord Ogmore, stated 
that a Commonwealth Operators Conference in London next 
September had been convened by the Minister of Transport 
and Civil Aviation. 
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THE AEROPLANE 


Edward Pearson Warner 


Y the death of Edward Warner, on July 12 at the early age 

of 63, civil aviation has lost one of its greatest and gentlest 
of figures, and the air world one of its most understanding 
friends. 

Ed. Warner, born in 1894, saw his first aeroplane in 1910 and 
was bitten by the air bug. He promptly began building a 
glider and his ambition led him to the Massachusetts Institute 
of Technology, where he learnt aeronautical engineering under 
Hunsaker. He became an assistant professor at M.I.T., 1920-26 
(two of his pupils were General James Doolittle and A. E. 
Raymond), and during this time visited England and Europe 
to study aircraft factories and research establishments. 

From M.1.T. to be the first Assistant Secretary for Aero- 
nautics to the American Navy (1926-29) was a recognition of 
his abilities. Resigning in 1929 to become editor of Aviation 
(then a monthly), a post he held until 1934, he became the 
Vice-Chairman of the Federal Aviation Commission, which 
had an important bearing on American air policy. During 
1939-45 he was on the Civil Aeronautics Authority and Board, 
a post which gave him the experience and prestige leading to 
the Presidency of the ICAO, from which he resigned in 1957. 
(His work in this Organization is referred to elsewhere.) 

He received many awards and honours during his lifetime, 
a formidable list, in which appear the award of the Guggenheim 
Medal in 1949, and Honorary Fellowships of the Institute of 
the Aeronautical Sciences and the Royal Aeronautical Society. 

It is not remotely possible to pay due tribute to this great air 
ambassador in this short space, but it must be said here, clearly, 
that he did more for air transport, in all its wide ramifications, 
than any other man. He gave the Cabot Lectures on the 
history of air transport and the effect on it of technical 
development, and in 1943 read the Wilbur Wright lecture on 
Post-War Transport Aircraft. Here was authority and experi- 
ence speaking with a confidence which was refreshing in the 
amount of information Warner gave, speaking, too, clearly 
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at a speed that was only slightly less than that of sound, 

It has been my very good and great fortune to have known 
Ed. Warner for 30 years, both in his home and public lives; 
years of great achievements and distresses both for this country 
and his own. He served both countries well, with all his heart. 
all his faith in their common destiny, all his unconquerable 
energy. 

Ed. Warner had an incredible memory. He never failed, 
when he came to England, to pay his first call to the Aero- 
nautical Society. One evening in between the Wars, he arrived 
at the Society just on five o’clock, announced he had just come 
in from New York, would like to attend the Society’s lecture 
that night, and would be leaving for Europe next morning. 
There was no advance proof he could study, but, when the 
lecturer finished, he was called upon to open the discussion. 

As it was known he had come straight from New York, only 
polite comment was expected. Instead, he proceeded to quote 
R. and M.’s and NACA Reports, giving their numbers and 
the pages from which he quoted verbatim to help his arguments. 
It was a tour de force which only the great Macaulay could 
have rivalled. 

From 1928 to 1932 he was one of those who discussed in 
New York the founding of a society on similar lines to the 
Aeronautical Society. I well remember him talking to me at 
one of these meetings in 1930 in New York and impressing upon 
me the importance of aviation having its own technical organi- 
zations, and never to allow itself to be dominated by the 
older engineering bodies. He was then President of the Auto- 
motive Engineers, and an active member of the Aeronautics 
Division of the American Society of Mechanical Engineers. 

In fact it was four years after the idea was mooted in 1928 
that the Institute was founded. Both Warner and Lester 
Gardner told me, the latter very forcibly, that they had encoun- 
tered much opposition from the older American engineering 
societies. How right they were! 

By the way, it was Warner who suggested the name of the 
new body, “ The Institute of the Aeronautical Sciences.”’—J.L.P. 


A Daniel pronounces Judgment 


ORN in Fairthorpe, Toowoomba, deep in the rich mud of 

Australia’s Darling Downs, four years before the start of 
the Kaiser's War, Donald Clifford Tyndall Bennett was Air 
Vice-Marshal commanding the Pathfinder Force by the time 
Hitler's War had ended, not long before Bennett's thirty-fifth 
birthday. The story of those 35 years is told in “ Pathfinder—A 
War Autobiography ” published by Frederick Muller at 18s. We 
find it hard to imagine anyone connected with aviation between 
the Wars, and with the R.A.F. during the Second World War, 
who will find this frank autobiography without interest. 

Some people will be upset by it but plenty more will be 
grateful to the author for bringing back to mind, so sharply 
focused, much of their aviation experience. And if at times 
the reader becomes overpowered by the views of one so conspic- 
uously the only one in step, it is the staunch independence of 
the writer that makes the book hard to put down. And this in 
spite of poor proof-reading. 

It is a strange thing that one who owes so much to his 
upbringing in the raw interior of Southern Queensland should 
be bringing up his family in this over-populated and over- 
controlled island. Don Bennett is no organizat'on man and his 
almost fanatical belief in the responsibilities of leadership might 
have brought him to the building up of a new state in some 
undeveloped land. 

His book begins with his early life in Australia and training 
for the Australian Air Force, all most vividly recalled. On his 
passage to England to join the R.A F. he has his first encounter 
with English women and is not pleased. 

The account of training with the R.A.F. at Sealand and 
Calshot will be e2verly read bv manv of his generation 
and older folk, His description of ioining Imperial Airways and 
tribute to Woods Humpherv, Brackley and Burchail should be 
compulsory reading for all those who have found their way into 
British aviation since 1939. It is extraordinary how we as a 
nation have forgotten the work these chaps did. 

It is difficult today to make people realize that Imperial 
Airways had crossed the Atlant’c w'th the upner component of 
the Mayo composite aircraft and with flying-boats by means of 


refuelling before war broke out in 1939. In fact Don Bennett 
and his wife heard Neville Chamberlain’s uninspiring declara- 
tion of war as Don was preparing to fly across the Atlantic on 
civil aviation. And on the trip they intercepted the S.O.S. from 
the sinking “ Athenia.” 

The bulk of the book is, perforce, taken up with the story of 
the Pathfinder Force as seen by the man who conceived it, 
brought it up and led it. Probably much of the information is 
too technical for the ordinary reader but to many more of us 
this same technical detail gives the story a special interest. 
Certainly it is a good thing that after all these years we should 
be reminded of *“ Oboe,” that particular development of radar 
(or as the Air Vice-Marshal might prefer to say, R.D.F.) which 
made it possible for the aircraft of the Pathfinder Force to 
place their target indicators with such accuracy. And it is no 
bad thing that the men who developed it should be mentioned. 
It seems that theirs was another case of virtue being its own 
(and sole) reward. 

Readers of the book will find plenty of approving references 
to the wooden Mosquito which carried a heavier load of bombs 
to Berlin than a certain well-publicized American bomber; in 
this connection the story of Mrs. Ogden-Reid’s visit has the ring 
of authenticity. 

Quite early in the book Bennett recalls that one of the first 
hymns he learnt from his mother (who taught him to be 4 
lifelong teetotaller) was “ Dare to be a Daniel.” He certainly 
never failed to act up to the injunction. Many will think he 
rated his own judgments too highly. 

Bitterly convinced of the exhaustive contribution made by the 
aircrews who died and those who survived thei: tour of duty 
with Bomber Command, Bennett closes his penultimate chapter 
with the observation that Great Britain and the Empire have. in 
the goodly time of 10 years since the end of the War, strangely 
failed to erect any Nelson’s column in memory of Bomoper 
Command, the most powerful striking force in all British 
history. 

As we look around the World today we can only be thank ‘ul 
that the same Command can still pack a fairly substan: al 
wallop.—t.J. 
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OF INDUSTRY 


A Gun Reamer by Shorts 


i Short-Serco gun reamer, developed 
by Short Brothers and Harland, Ltd., 
is now being marketed by Serco, Ltd., 
of London. This new reamer (first 
announced by Shorts last year) is a revival 
of the old-fashioned gun drill which was 
used mainly for drilling gun barrels and 
other components having deep and 
extremely accurate bores. 

Considerable research has been carried 
out by Shorts into difficulties encountered 
in reaming materials such as high-strength 
alloy and stainless steel. 

The standard practice of reaming high- 
tensile steels by means of a tool having 
spiral cutting edges is laborious and does 
not produce bores of consistently high 
finish. Maintenance of the tools is costly 
and difficult; they may have from four 
to eight cutting edges, each of which has 
to be reground individually. 

Shorts new gun reamer has a single 
tungsten carbide-tipped cutting edge, 
supported radially by two stabilizing wear 
pads which ensure that the hole is reamed 
to consistently accurate dimensions. 
While reaming, it simultaneously imparts 
a high standard of finish. 


This automatic Zeiss camera-microscope, 
has been installed at the Sheffield Works 


of Padley & Venables, makers of 

engineering cutting tools. Called 

Ultraphot Il, it combines microscope, 

camera, exposure meter and other 

equipment in one unit; there are only 
two others in this country. 


Windscreen Demisting 


ETAILS of two methods of overcom- 

ing the problem of misting and icing 
of aircraft windscreens are given in a 
technical bulletin (No. 5/58) issued by 
the Triplex Safety Glass Co., Ltd. Two 
new applications of the system of heating 
glass surfaces electrically have been 
developed by the Triplex company, using 
either resistance wires of less than 0.001- 
in. diameter or a transparent gold film. 

The gold-film principle, called Triplex 
GF, is of speciai interest because the 
film, of gold and metal oxide 0.00002-in. 
thick, is transparent and so can be used 
in aircraft windscreens where any obscura- 
tion by steam, snow or ice requires to be 
removed. The gold film is deposited in 
a vacuum chamber to the inner face of 
one sheet of Triplex laminated glass so 
that it is protected and completely insu- 
lated in the finished screen. The gold 
film can carry up to 1,000 W/sq. ft. if 
enough voltage is supplied. In general, 
Triplex GF will operate on voltages 
ringing from 24 to 240. 

The total thickness of such a screen 
need not exceed 7% in. and glass panels as 
large as 30 in. by 42 in. can be treated 
in this way. Curved screens can also be 


Shorts new gun reamer dealing with 
14-in. diameter holes in 55-ton steel at 


600 r.p.m. Note the long spiral of 
swarf clearing itself from the hole. 


produced. The heating systems are 
designed to include safeguards against 
overheating of windows. 


A New Plastic 

ROM British Resin Products, Ltd., 

comes information on a new polyester 
dough moulding compound which can be 
cured rapidly at low pressures. Known 
as Rockite K.501 it consists of an 
unsaturated polyester resin, glass fibre 
reinforcement and mineral filler. 

According to the makers, mouldings 
in Rockite K.501 have a high impact 
strength, excellent electrical properties 
and good dimensional stability; their heat 
resistance is good, and a high level of 
mechanical strength is retained even after 
prolonged exposure to temperatures up 
to 200° 

The material is supplied as a fibrous 
dough and is available in a limited range 
of colours. It has a shelf-life of about 
three months stored at 20° C. in its 
original container. Mould pressures are 
500-2,250 1b./sq. in. at 130-170° C. 


For Oxygen Supply 


STANDARD range of fully trans- 
portable oxygen producing plants 
which can be operated for short or 
lengthy periods has been developed by 
Bristol Oxygen. Although these units 
are self-contained with their own Diesel 
engines, they can also be supplied to 
operate from local electric power sources. 
An output of 1,000 cu. ft. per hour is 
provided by the larger equipment in this 
range. Smaller plants of 500 and 150 
cu. ft./hr. capacity are also available. 


One of the transport- 

able oxygen-production 

plants developed by 
British Oxygen. 


The large unit can be mounted on a 
trailer with a platform length of 20 ft. 
and width 7.5 ft. Its overall height is 
about 8.5 ft. and its total weight is in 
the region of 11.5 tons. 


Physical Measurement 


PORTABLE, self-contained instru- 

ment for the measurement of 
physical quantities has been developed 
by the electronics department of Boulton 
Paul Aircraft, Ltd., Wolverhampton. 
Known as the Pendeford Multimeter, it 
can be used to obtain the direct measure- 
ment of displacement, force, load or 
pressure by plugging in an appropriate 
transducer. Direct readings of strain are 
made by connecting the instrument to 
gauges attached to the test specimen. 

In normal operation only one control 
is used and the full-scale reading of 
the Multimeter is from + 100 to +0.25, 
representing in.xX10° or other units, 
such as strain in lb./sq. in, or load in 
lb., depending on the type of transducer 
used. Accuracy, expressed as a per- 
centage of full-scale deflection, is stated 
to be + 3% on all ranges and + 1% 
on any single range with the instrument 
calibrated against a known reference. 

For the measurement of relative dis- 
placements in the range + 0.1 in, 
inductive displacement transducers are 
employed, and for the measurement of 
static and dynamic pressure between 
0-5,000 Ib./per sq. in. diaphragm strain- 
gauge pressure transducers are used. 
Load-ring dynamometers are employed in 
the measurement of static or dynamic 
loads from 0 to 12,000 Ib. 


L.C.1. Paint Service 

NEW technical-service laboratory 

has been built at Slough by the 
Paints Division of I.C.I. in order to give 
a comprehensive service to users of L.C.I. 
paints. The service includes advice on 
paint specifications and application 
techniques, demonstrations to customers 
and the training of their personnel. 

Practical trials of new products and 
techniques are also made in the new 
laboratory building. 

Housed in the new building is the 
colour advisory department. Its specialists 
prepare colour schemes to meet the needs 
of individual customers. 

The laboratory is divided into four 
sections which deal respectively with pre- 
treatment (such as the I.C.1. Alocrom 


process used for light alloys), the finish- 
ing of industrial products (apart from 
transport), transport finishing and decora- 
tive and marine work. 
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Per Ardua 
Ad Australia 


—at Last 


David Hill, just appointed Commercial Sales Repre- 
sentative, de Havilland, Australia, concludes the story* 
of his flight by Prentice to that country with Merete, 
his wife. 


HILST Kuala Lumpur was not in our original itinerary 
we decided to land there, because a member of the Kuala 
Lumpur Flying Club was interested in seeing our Prentice, 
and besides our track from Butterworth to Singapore took us 
practically overhead, anyway. We arrived a day earlier than 
we had intended so, the interested party, Mr. Robinson, from 
Temerloh, was not able to be there to meet us, but we were 
made welcome by members of the Kuala Lumpur Flying Club. 
The airport itself at Kuala Lumpur surprised me. It is 
beautifully situated in the green hills around the town, and 
has a very impressive new airport building. While we drained 
our second glass of Anchor a B.O.A.C. Britannia made a 
majestic approach, and I learned that Kuala Lumpur was 
being served by more and more international airlines. And 
it is also an important military airfield at the present time, 
with R.A.F. Valettas, Pioneers and numerous helicopters based 
there, as well as Bristol Freighters of the R.N.Z.A.F. 

We remained at K.L. until Sunday and had a very enjoyable 
stay with Bill and Joan Melius. Bill has one of the most 
envied jobs in Malaya. He is personal pilot to the executives 
of Socfin Co., Ltd., one of the largest rubber concerns in 
Malaya, and operates a Beaver aircraft. He had virtually a 
free hand in choosing a replacement aircraft, and has decided 
on an Aero Commander, which he hopes to ferry out from 
Holland later in the year. His wife, Joan, is an Australian. 

The flight to Singapore was a short one of one hour 
fifty minutes, and we chose the easier passage near the coast, 
and made special care to avoid a danger area in which the 
R.A.F. were operating. We skirted our way round a few 
showers, sorted out the airfields on Singapore Island, and felt 
quite proud when a B.O.A.C. Britannia was told not to start 
up for a few minutes because they had a light aircraft 
coming in 

Paya Lebar has replaced Kallang as Singapore’s Airport, and 
is a bit farther out from town. But it has the development 
potential which Kallang lacked, and already has an 8,000-ft. 
runway. We parked near a flock of Malayan Airways’ DC-3s, 
and after clearing Customs and Immigration, taxied 
“ Koomela ” round to the Royal Singapore Flying Clud. Here 
we were met by Rudy Frey, well known to all who undertake 
the England-Australia flight, and he arranged for the Prentice 
to have her Check | carried out. 

We had three unserviceabilities to report, the voltmeter had 
ceased to function, likewise the carburetter air temperature 


* Previous instalments appeared on May 30, June 13 and June 27. 
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Australian landscape. 


gauge and the oil temperature gauge must have been frightened 
somewhere because it, too, had given up the ghost. Luckily, 
the Prentice is comprehensively equipped with instruments, and 
so they were not really essential, but I felt happier to have 
them fixed there. 

In the hangar “ Koomela” joined Austers, a Tiger Moth, 
Chipmunk, Beaver, Cessna 170, HT-2 and Gemini, so it was 
quite an international gathering. One of the Austers had just 
been flown out from England by a young Chinese, solo, which 
is quite a journey in such an aircraft. 

We had a few beers at the Club, and then one of the members 
took us round to Karl Young’s house. Karl comes from Sydney, 
and is a pilot with Malayan Airways. We expected to stay for 
just a few days but, in fact, he had us for much longer than 
that, and we got on very well with him. I do not know how we 
would have managed withoui him. 

Next morning we called on the M.T.C.A. representative in 
Singapore, Mr. Fowler, about our Indonesian clearance, and 
explained the circumstances to him. In London we had been 
granted a clearance by the Indonesian Government, but the 
terms of it were impossible to comply with. We were cleared 
to night-stop at Djakarta only, and there was no fuel at 
Koepang. This meant we would have to fly from Djakarta, 
through Indonesia, and on to Australia all in one day. This 
was just not possible. 

The days dragged by and, as there was still no word from 
Indonesia, we got in touch with Mr. Fowler again and put up 
two more proposals. And I also asked him to make a point of 
saying that I was taking my wife with me, and had no desire to 
fly round Indonesia at night. 

The days turned into weeks, and all the time people were 
telling us all about Indonesia. Some of the stories I would not 
care to repeat without substantiation, but the result was that 
we were getting more and more nervous. Then, after nearly 
three weeks in Singapore, Mr. Fowler rang up at six o’clock on 
Thursday evening (April 17), to say that we had been cleared to 
go the following day. 

The toute was Singapore to Djakarta, night stopping there. 
then next day to Sourabeya and Den Pasar, Bali, for night stop 
there. On the third day we would go from Den Pasar to 
Koepang, and thence to Baucau, Portuguese Timor. 

After our weeks of enforced idleness it was good to get our 
bags packed again, and get all the arrangements made for the 
flight. Most of this had to be done the next morning, so we 
were up bright and early for a change, and Karl drove us out to 
the Airport. It was necessary to cut our kit down to an absolute 
minimum, and we had to leave behind some of the survival 
equipment which we had bought particularly for the Timor Sea 
crossing. Its place in the aircraft was more than taken up with 
what we might term “Special Equipment,” and by 11.30 we 
were ready to leave. 

A number of people waved us on our way and crossed the 
fingers for us, Karl, Jim and his wife Theresa, Rudy, and Jo 
of Air India. who was another tower of strength in geting 
Hill Scareways on its way. We rather staggered into the 
but “ Koomela” shrugged her shoulders and took it in 
stride. 

We had just over 500 nautical miles to Djakarta, so had ple’) 
of time to think about the reception we would get. We dode-d 
round a few cu-nimbs, which gave me something different ‘0 


: 


ie 


Merete (in dark glasses) watches refuelling at Baucau in 
Portuguese Timor. 
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worry about, and flew over the broad flat expanse which is the 
easte:n coast of Sumatra. 

A short sea crossing took us to Java, but we had to stay out 
to se. to avoid the prohibited areas around Djakarta. These 
had ust been extended, so that the approach corridor to Kema- 
jora airfield was now only two miles wide. This had caused 
B.O. \.C. to cancel their Britannia flights into Indonesia, so we 
felt juite proud of the fact that at least Scareways could make 
it. We picked up Edam Island and the entrance to the corridor, 
and ‘urned on to 180 degrees for our straight-in approach to 
the -unway. And as Golf Alfa Oscar November Sierra was 
clea:2d to land, Scareways, I must admit, was just a bit scared. 

As we taxied-in at Kemajoran Airport, Djakarta, Merete 
and | looked at one another with rather anxious expressions, 
and even our teddy bear, Bamme, confessed his nervous- 
ness. And normally nothing ever bothers him. We threaded 
our way through DC-3s and Convairs of Garuda, and parked 
alongside some Dakotas of the Indonesian Air Force. We 
stopped, we climbed out, and we waited. No armed guard 
appeared, in fact nobody really took much notice at all, and 
we relaxed slightly. 

[hen a petrol bowser drove up, and Mr. Lubis introduced 
himself as the Shell representative there, and asked us our 
fuel requirements. He appeared friendly, and we chatted away 
as 46 gallons of 100 octane were poured into “ Koomela.” After 
this was finished, he took us to Customs and Immigration, and 
here we braced ourselves for the start of our ordeal. And we 
were met with smiles from all directions! 

lhen Mr. Lubis took us to the terrace, where a group of his 
friends welcomed us to their circle. They were members of 
the Aero Club, and were rather envious of our arrival, because 
two days previously they had been refused further petrol sup- 
plies and they were grounded. They were a mixture of Dutch, 
Indonesian, and Dutch- and German-Indonesian, and we quickly 
found ourselves with a glass of Heineken in our hands. We 
could hardly believe that this was the Indonesia we had been 
hearing about. 

One of the men, Mr. Tumbelaka, drove us to a hotel in town 
in his three-day-old American car, but when we got there 
we found it was full. He rang another hotel which was also 


Bill Melius who flies the 
Socfin company’s 
Beaver was host to David 
and Merete Hill at Kuala 
Lumpur. 


full, and so Merete and I began to wonder where we would 
have to spend the night, but he said “ That is all right, you must 
come and stay with me.” Gratefully we accepted, and were 
driven in great comfort along a newly opened dual carriageway 
to his home in the new suburb of Kemajoran. The development 
in this area really impressed us, with spacious modern homes 
and flats. 

Mr. Lubis called for us at the unearthly hour of 5.30 a.m., 
and at the airport I found that everything was ready for me 
and I was handed a paper with all the latest airfield information 
on it between Djakarta and Darwin. 

Then we hit some trouble. While doing my pre-flight 
inspection I drained some fuel from the tanks to remove any 
condensation, and succeeded in graunching the port drain cock 
s | ham-fistedly tightened it up. Fuel continued to run out, 
id with visions of an enforced stop-over upsetting our whole 
‘inerary, I got down to finding out a remedy. 

A chap came over from an adjacent Garuda DC-3, and 
ntroduced himself as one of their ground engineers. “Can 

be of any assistance? ” he asked, and I explained my predica- 
ent. He looked at it, and then asked would I mind very much 
| he took it away for a few moments as he thought he could 
it for me. I gratefully asked him to go on, and about 
minutes later he returned. He had cut a thread and screwed 
n a cap to block the fuel flow completely, and said that would 
until I could get to Australia. He cheerfully refused any 
rm of remuneration, and said he was just glad he was able 
be of assistance. We were learning some surprising things 
out Indonesia! 

My little bit of ham-fistedness had cost us a couple of hours, 

it at a quarter past nine we were airborne. Djakarta is 
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surrounded by prohibited areas, so we had to navigate very care- 
fully for a while, but we took the easier route to Semarang 
and Sourabeya by flying along the northern coast of Java. 
We saw no signs of any military air activity, although during 
the previous night we had heard the occasional drone of a 
Merlin engine, which we learnt later was a Mustang flying a 
night-long standing patrol. 

Java was very pretty, and the weather equally pleasant, and 
after just over four hours flying time we touched down at 
Sourabeya. Our turn round here took just an hour, which 
included drinking many bottles of cold lemonade to try and 
quench our thirsts. 


Bali is Beautiful 

We had a short flight of less than two hours to our next 
stop, Den Pasar on the island of Bali. Bali is a very beautiful 
island, well deserving the reputation it has got, and with a 
blanket of cloud resting on top of its 10,000-ft. high mountains. 
As at Sourabeya we were given a smiling, friendly welcome, 
and after putting “ Koomela” to bed for the night the Shell 
representative drove us into town. Bali is famous for the 
beauty of its people, and we had no cause to be disappointed. 

The Shell man called for us next morning at 06.30 hrs. and 
the hotel gave us an enormous package of sandwiches and fruit 
to keep the wolf from the door. Flight planning took little 
time, but I was disappointed to find that a slight headwind was 
forecast. The distance to Koepang was 520 nautical miles, 
most of it over water, so I had hoped for a tail wind. 

We had squeezed as much fuel into ‘“ Koomela” as possible, 
but as usual she took it in her stride and flew very happily. 
The weather was very good, and we set course for Soemba 
Island which gave us a bit more land to fly over than a direct 
track. A huge cu-nimb rose majestically over the southern 
part of Soemba, and we met a few showers over the island, 
but nothing really troubled us. Our groundspeed had to be at 
least 90 knots to give us a reasonable margin of comfort on 
this leg, and so I was relieved to find it was 97 knots soon 
after take off. Shortly it rose to 102 knots, then 105, and so 
we sailed along happily and did not mind skirting around a 
few showers. 

There was a small airfield on Soemba at Waingapoe, but we 
were not granted permission to land there. It was a comforting 
thought though thai in an emergency we could have put down 
there. From Soemba we tracked to another island before 
turning onto a final heading for Koepang, and touched down 
five and a quarter hours after taking off from Bali. 

We taxied past two Air Force Harvards, painted a drab 
khaki and it took me back to my Kenya days when I spotted 
bomb-racks on them. The military staff came out to meet 
us, and again everyone was very friendly. A small quantity of 
fuel was poured into “ Koomela,” sufficient to get us to our 
next port of call, Baucau in Portuguese Timor. We had 
originally planned to fly the usual way from Koepang ‘to 
Darwin, but because of the lack of fuel at Koepang we had to 
make our next stop Baucau, where fuel was available for us 
by special arrangement. 

The flight took us just over two hours, and we were very 
glad our track took us round the coast because it was very 
black and uninviting inland, with large cu-nimb towering above. 
We flew over another small airfield at Dilli, the capital of 
Portuguese Timor, dodged a few showers, and I was relieved 
to find that Baucau was in the clear. It is on a plateau 1,500 ft. 
high, and has a 2,000-yd. grass strip with a main “road” 
crossing it. We stopped the aircraft near a group of waiting 
people, and were greeted by the District Officer and other 
members of the Portuguese community. 


Fuel from Drums 

The airfield has no facilities, but a supply of fuel is dumped 
= in 44-gallon drums for use by the Doves of Timor Air 

ransport, and they very kindly made some available for us. 
A couple of drums were rolled over, and the fuel was hand- 
pumped into “ Koomela,” I was very relieved when a filter 
was produced and the dirt was washed out of it before use. 

From the airstrip we were driven by Jeep to the town itself, 
about seven miles away by a very bumpy road. Monkeys 
scattered as we approached, and the natives saluted as the 
District Officer passed. We stayed in Baucau’s new—and only 
—hotel, and the proprietor, Mr. Ricardo, made us feel welcome. 
He even loaned me a pair of swimming trunks so that we could 
have a swim in the town’s showpiece—a freshwater swimming 
pool. Fresh water constantly flows through the pool from the 
mountains, and it was very refreshing. 

Next morning was The Day of the trip—the crossing of the 
Timor Sea, and our arrival in Australia. And it was also 
Merete’s birthday! For breakfast at 6 o’clock we drank a 
large glass of red wine, but when they produced liqueur glasses 
we had to refuse! Accompanied by the whole family from the 
hotel we were driven to the airstrip by the District Officer, 
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and collected our met. 
wireless station. 

After our second take-off we climbed straight ahead on track 
to 3,500 ft., and I kept a very close watch on our drift, although 
the winds round the mountains would really prove nothing. 
Sixteen minutes after take-off we crossed the coast slightly 
to starboard of track, and looked ahead at the vast expanse 
of blue sea, blue sky and a few fluffy white clouds. 

I used a plotting sheet for this leg, in addition to the usual 
1 : 1,000,000 topographical, and the only mark on the sheet 
between Timor and Bathurst Island, near Darwin, was a 
100-fathom line. The rest was just water. But only 280 miles 
of it to Bathurst Island, so after 24 hours’ airborne I climbed 
up to 5,000 ft. to get a better view. Our Gipsy Queen thumped 
happily away, and all the instruments told a happy tale. 


forecast from Darwin at the nearby 


Looking and Waiting 

The only thing to do on this leg is to hold a steady course. 
and we just sat back and waited. We chatted, we looked, and 
we waited. The r/tT silence was broken by an aircraft calling 
Darwin, a Britannia it proved to be, and they relayed our 
Guesstimated Time of Arrival to them. This brought us 
back to reality, and we started peering out ahead. Still just 
blue sea, blue sky and a few clouds. 

And then Merete spotted the long, low coastline that proved 
to be Bathurst Island. I waited a few moments to make sure 
it was not just the shadow of a cloud, and when satisfied, | 
altered course 10° to port to correct our track error. 

The rest of the leg was easy. The Australian mainland came 
into view, then we spotted Darwin town, and finally we picked 
up the airfield itself. The tower informed us that work was 
in progress on the runway and the effective length had been 
reduced to 8,100 ft., but we told them we could probably 
manage satisfactorily. And we did. We touched down after 
flying for 4 hr. 20 min., which gave us a ground speed of 
83 knots, 95 m.p.h., the worst for the whole trip. 

It was very strange to think that after all our months of 
planning and flying we were really in Australia at last, but the 
trip was by no means over as we still had to fly to Melbourne, 
a mere 2,000 statute miles away, if we flew in a direct line. 
After a day of rest we were in the air again, en route for 
Daly Waters. And what a change in flying conditions! No 
more nice coastlines to follow, but flat, featureless country. 
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Weather was perfect, however, and the pioneers of Aus‘ralia 
had thoughtfully provided “ The Bitch.” This is Australian 
for the bitumen road built by American-Australian effort in the 
early days of the Japanese War, and it runs fairly directly 
from Darwin to Adelaide. We flew direct tracks, with an 
occasional kink here and there, and “The Bitch” was 
invaluable. 

We reached Daly Waters in 24 hours and discovered it to 
be a “town” of about nine houses and 27 white people. We 
just refuelled, however, and got airborne for Alice Springs, 
455 nautical miles away. Beneath us was a brown, broad plain, 
and we could see all round us from horizon to horizon 

“The Alice” boasts two airfields, one adjacent to the town, 
which is used by Connellan Airways, and the main airfield 
a few miles out. We did the journey hanging on the back of 
the Shellbowser, and for the first time for weeks the air was 
no longer humid, but a pleasant dry warmth. 


A Surprising Encounter 


Next stop was Oodnadatta, where we were amazed to be 
greeted by the brother of the Portuguese hotel keeper in 
Baucau! It was just a refuelling halt, though, and we pressed 
on to Broken Hill. The dry scrub country gradually gave way 
to more grassy plains, and more and more houses appeared 
beneath us. At Broken Hill we parked alongside a Butler 
Viscount, and on the airfield were a number of Charter Cessnas 
and two Drovers of the Flying Doctor Service. 

Next day we flew to Bankstown, Sydney, over some of the 
rich grazing country of New South Wales and the mountains 
of the Great Dividing Range. We threaded our way through 
a number of Tiger Moths and Austers pounding the circuit, 
and as we climbed out of Koomela we really felt we were 
getting close to our goal. 

One more hop remained. And after a few days in Sydney 
we took-off for Moorabbin, Melbourne, the end of our voyage 
and my hometown. It took us just under four hours, and a 
few minutes before sunset we picked out the grass airfield which 
is Melbourne’s lightplane field. It was with mixed feelings 
that we taxied over to the group of people that I knew would 
be waiting for us, and I think Merete and I both had a slight 
lump in our throats as I pulled the fuel cut-off and the engine 
came to a silent stop. Koomela—‘“ To Fly Like a Bird ”—had 
arrived. 


RADITION is maintained on the 

Wasserkuppe, the cradle of soaring 
flight, north-east of Frankfurt-am-Main, 
where 20 consecutive national contests 
were held from 1920 to 1939. Nowadays 
it is too awkwardly near the Eastern Zone 
for holding full-blown national contests; 
nevertheless the 23rd “ RhoOnsegel- 
flugwettbewerb ™ attracted 32 pilots with 
17 sailplanes for twelve days in June. 
They were divided into Class I, with 
Silver “C” certificates or better, and 
Class Il, with at least 20 hours’ flying 
since the War. 

The contest started on June 5 with 
distance along a line through Niirnberg, 
where the British international team were 
to stay two nights later on their way to 


Poland. In both classes the winner flew 
a Ka-6, the type which later won the 
OSTIV prize in Poland for the hest 


Standard class machine. 

Next day a novel task was tried: a 
distance flight within a sector enclosed 
by lines drawn from the Wasserkuype to 
Worms and to Heilbronn. Both places 
are about 100 miles distant; the line to 
one goes south-west and the other is 30 
degrees to the left of it. Evidently these 
bounding lines could be produced 
indefinitely, because the day’s winners in 
the two classes, Rudolf Gailing of Stutt- 
gart and R. Nahler of Munich, went 134 
and 127 miles respectively. 

A similar task was set four days later. 
This time the sector was enclosed by lines 
to Saarbriicken and Freiburg. 160 and 
195 miles away respectively. The angular 
width of the sector was only 27 degrees. 

This was too narrow for one pilot who 


GLIDING NOTES 


flew 128 miles but was only credited with 
82. The winners, who kept within the 
sector, made 108 miles in Class I and 
120 miles in Class II 

On each of these “sector” days, the 
Air Ministry's weather maps show, there 
was a light following wind: force 1 
towards Worms on June 6 and force 2 
towards Freiburg on June 10. 

On one glorious day, June 13, Class II 
put Class I to shame. Walter Heil, of 
Darmstadt, flew his L-Spatz 265 miles 
(427 km.) over the border into France: 
Nahler, with the same type, made 226 
miles, and Hammer, in a Ka-6, 219 miles. 
The best that Class I could do was just 
under 186 miles. 

Another trip abroad was made on the 
final day. Otto Hansen ignored the day’s 
task, a short out-and-return to Hersfeld. 
and instead qualified for Gold “C” 
distance, plus a diamond, by declaring 
and flying to Arnhem, i 
ward across a light northerly wind. 

Winners of the whole contest were 
Rudolf Gailing in Class I and, in Class II, 
the Darmstadt L-Spatz flown by Heil and 


Weise. Total cross-country distance was 
12.400 km. (7.705 miles) in 358 hours’ 
flying. 


* 7 


ROSS-CHANNEL soaring flights may © 


be made in future with less risk of 
official displeasure, provided the right 
people make them. This is the outcome 
of negotiations with other countries by 
the Ministry of Transport and Civil 
Aviation. 
Only with France has no agreement 


197 miles west- 


been reached yet. Belgium insists on the 
flights being made “in VMC conditions.” 
Western Germany has laid down that the 
nearest police station is to be contacted 
and the glider must not take off again, 
Holland requires the pilot to carry a 
photoprint of the relevant decree in both 
Dutch and English. 

Only 18 specified sailplanes and 30 
specified pilots, operating from Lasham. 
Dunstable. Nympsfield, Camphill, Long 
Mynd and Swanton Morley, may make 
the crossing. This list may be varied year 
by year. The pilot, or a club official. 
must virtually file a flight plan by tele- 
phoning to the nearest customs officer 
and following it up with a letter, though 
this need not be done till the pilot 
“ decides to attempt a flight.” 

Swanton Morley has been included for 
the special benefit of Albert Warminger, 
who runs the A.T.C. school there and 
owns a Skylark 3. On July 10 he made a 
third attempt at a 300 km. goal flight. 
starting from the Long Mynd, but landed 
at Kings Lynn, 60 miles short of his goa! 
at Caister. So it may be the Channel 


next time. 
* * - 


LTHOUGH Sherburn-in-Elmet air- 

field was closed on June 30. with the 
result that the Yorkshire Gliding Club 
had to remove its branch equipment * 
to its headquarters at Sutton Bank, 
Halifax Gliding Club. which has be n 
using Sherburn since May 18, is nego- 
tiating to carry on there for another three 
monihs. It is still lookine for a suital'e 
site near Halifax.—A. E. SLATER. 
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THE AEROPLANE 


CORRESPONDENCE 


Anti-monster Fund? 


AY I suggest the inauguration of a fund which can be 

used in some way to prevent the erection of the Air 
League's R.34 Memorial anywhere on British soil? I would 
be giad to subscribe to it. 

Assuming that such a fund be established, one suggestion 
for its use, which I offer gratuitously, is that the device be 
bought from the Air League, which always wants money, and 
presented to the Minister of Supply, who is always scraping 
round among the aircraft industry trying to save money. In 
turn, he might give it to an aircraft company for them to offer 
it as 2 bonus or free gift to the first overseas purchaser of one 
of their products. This would at least ensure that that ludicrous 
thine would leave this country and at the same time much 
needed foreign currency would be brought in here. 

London, W.1. LEONARD BRIDGMAN 

(Member, Society of Aviation Artists). 


No Celluloid Memorial 


ONETARY power and sensationalism combine to dictate 
that inspired art and effort be perverted into gloriously 
depicting man’s most notorious and signal failures and 
catastrophies upon the cinema screen—leaving many of his 
real and greatest meritorious achievements to become his- 
torically tarnished treasure, dimmed by the mists of time or 
often scorned as acts of futility. 

If the story of the doomed “ Titanic” is judged to be a film 
masterpiece then surely the epic Vimy flight across the Atlantic 
(nine years before the “ Spirit of St. Louis” made its loudly 
applauded crossing) is worthy of place upon the silver screen. 

Why was the effort to make such a film some three or four 
years ago abandoned? Was it lack of faith in the box office 
returns, caused by the anti-climax- of the Vimy’s crash in the 
remote Irish bog? 


Gloucester. L. MorRGAN. 


Barking and Cricklewood History 


ANDLEY PAGE, LTD., the first company to be constituted 

exclusively for the design and construction of aeroplanes, 
will have been in existence for half a century by the middle of 
next year. 

A book, recording the company’s history as completely as 
possible, will be published to mark this occasion. 

We ask any readers with records, photographs or memories 
telating to Handley Page, Ltd., and its aircraft to get into 
touch with us, please. 

Cricklewood, London, N.W.2. S. A. H. ScUFFHAM 
(Handley Page, Ltd.). 


We Think So Too 


HE AEROPLANE of July 4 not only provided a most 

useful source of reference to Commercial Aircraft but took 

care to ensure that the data accompanying each aircraft type was 
to a standard table of units. 

Let us hope that it will encourage others to follow the good 
example and also to use the units of distance and speed which 
are in daily use by both civil and military aviation on both sides 
of the Atlantic. 

The task of a magazine when compiling comparative data 
could be made easier if the “ figures’ provided by the aircraft 
industry were to an agreed standard table of units, preferably 
the ICAO Table or the ICAO Blue Table. 


London, N.W.2. Le = SS 


The Decline of Air Racing 


N the Saturday of the National Air Races I bought the 
/ final edition of the Evening Standard hoping to read a 
description of the King’s Cup Race. Not only was there no 
description but not even the result was given. And in the 
Sunday Express the next day there was only an eight-line para- 
g::ph tucked away inconspicuously giving the bare result. 

Yet before the War the King’s Cup races often made the main 
News stories in morning and evening papers. Why has this 
Classic race lost its popular appeal? 

laybe the public aren't interested in fiddling little lap races 
round a local circuit. The old Circuit of Britain Races brought 
the race to so many places in England, Scotland and even 
Ireland on occasion. And pilots with household names took 


part whereas most of them are unknown to the general 
public today. 

If there were such a race perhaps Her Majesty could be 
persuaded to present the cup herself so it could be the Queen’s 
Cup race. That surely would give it more popular appeal. 

London, S.W.5. GEOFFREY DORMAN. 

Why Not? 


OW that the Vickers Viscount has proved itself a world 
beater as a short-haul passenger aircraft, surely Vickers 
could produce a model with large double doors as in the “ old 
faithful ” DC-3? 
The economies of such a move would be quite obvious to 
many operators. 


Salisbury, S. Rhodesia. MICHAEL J. WENDEN. 


At the Coventry Wraces 
In the Press Tent—brief conversation after the 
announcement that Sue Burges had won the para- 
chuting contest: “What are her figures, old chap?” 
Unhesitating reply: “ 36-24-36." 


“If you stop in the hospitable Shell-B.P. tent long 
enough, everybody you know—and spots—will pass 
before your eyes.” 


* 

No Business Like P.R.O. Business—1. One way 
and another, P.R.O.s earn their money. Take John 
Loader of D.H. Propellers. It took him and David 
Evans of the Missiles Sales Dept. 12 hr. to get the 
Firestreak Liege display exhibit into Belgium because 
their Customs didn’t have on their tariff anything 
about an engin téléguidé. Then when he'd got 
through to the disnlay and set everything up in a 
tent, a French Mystére taxied up and blew it all 
away. But when the show opened, the exhibit was 
spick, span and infra-ready. 


* 
No Business Like P.R.O. Business—2. Tony 
Lacey, Fairey public relations man, has passed to me 
a glorious thought inspired by an advertisement for 
a “PR Type High Pressure Stop Valve.” This, he 
suggests is surely a device for attaching to a telephone 
to say “ No comment” at five-second intervals. 


. 

Life Among the Rotarians. After the Wessex’s 
recent first flight of 64 min. a little bit of leg-pulling 
came in a telegram to “ Slim” Sear, Westland’s chief 
test pilot, from the Bristol helicopter men. ‘* Why,” 
they asked, “ did it take you so long to get it down?” 
Incidentally, look forward to some flying even more 


startling than usual from the Yeovil pilots at 
September’s S.B.A.C. Display. 
* 
— 
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“. . . and Spike O’Rafferty, chief test pilot, said ‘A 

honey, handled perfectly, surpassed estimated per- 

formance’ when he landed after the first flight on... 
and leave a space there for the date.” 
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NOTES AND EVENTS 


CROSS-CHANNEL COMFORT.—New and comfortable lightweight seats (left) 
have been designed by Aviation Traders (Engineering), Ltd., and installed in a 
Bristol Freighter which the company has modified from Mk.31 standard into a long- 
nosed Mk.32. Previous seating is seen on the right. The aircraft is owned by 
Air Charter, Ltd., which operates passenger and car-ferry services between 
Southend Airport and Rotterdam, Ostend and Calais. Two other Air Charter 
Mk.31 Freighters are to be modified in the same way to improve passenger 
comfort and allow three cars to be carried. 


707 COMFORT.—Microcell, Ltd., has 
received an order from B.O.A.C. for the 
supply of passenger seats for the Cor- 
poration’s fleet of 15 Boeing 707s. The 
initial order is for 1,600 seats, including 
the de-luxe sleeper, first-class, tourist and 
economy types. Contracts have already 
been awarded by B.O.A.C. to Microcell 
for the supply of all passenger seats for 
the Corporation's Comet 4 fleet and for 
the sleeper-seats and first-class seats 
for their Britannias. 


ATLAS AT PRESTWICK.—Atilas Air 
Services have opened an office and 
freight-handling premises at Prestwick 
Airport. Mr. G. M. Cox, M.C., pre- 
viously assistant airport commandant at 
Prestwick, is in charge of the office. 
Mr. J. Moore has been appointed 
manager for Atlas’ aviation services in 
Scotland; he was previously with K.L.M. 


L-049s FOR SALE.—Travelair, Ltd., 
of 115 Oxford St., London, W.1, are 
exclusive representatives in Europe for 
the sale of four Lockheed L-049/149s 
owned by Delta Air Lines of Georgia. 


U.S.-U.K. LIFE-RAFTS.—A new 
American company, the Survival Equip- 
ment Corpn., has been formed jointly by 
Cory Brothers and Co., Ltd., Elliot Equip- 
ment, Ltd., and some American interests. 


New Patents 


APPLICATIONS ACCEPTED 

800,.823.—Chassagny, P. G. M.—** Apparatus for 
releasably suspending an object from air- 
craft.""—October 27, 1955. (Novemter 30, 
1954.) 

800, 8&82.—Sud-Aviation, Soc. Nationale de Con- 
structions Aéronautiques, formerly Soc. 
Nationale de Constructions Aéronautiques 


du Sud-Ouest. — “* Aircraft "’ — Fe>ruary 
14, 1956. (February 18, 1955.) 
800,.890.—Gyrodyne Co. of America, Inc.— “* Direc- 
tional control system for rotary wing 
aircraft.""—June 26, 1956 
800.958.—Sperry Rand Corporation. — “ Fluid- 


pressure artificial spring devices.""—June 8, 
1956. (une 10, 1955.) 


800. 846.—Kuhn, J. O.—* Toy airplane.”’"—June 18, 
1956. (November 23, 1955.) 
800,.898.—Svenska Acroplan Aktiebolaget.—** Ejec- 


tion gun for aircraft ejection seat.’’— 

October 12, 1956. (October 13, 1955.) 
800,.770.—De Havilland Engine Co., Lid.—** Nozzle 
assemblies for jet propulsion apparatus." 

March 9, 1956. (March 10, 1955.) 
Applications open to public inspection on Sep- 
tember 3, 1958: opposition period expires on 

December 3, 1958. 


The corporation will make Elliot inflat- 
able life-rafts and will be able to offer a 
full range of survival and air/sea rescue 
aid equipment to aircraft operators in 
North America. The company’s offices 
will be in San Francisco, with a factory 
at Sausalito, Calif. The new organization 
will be controlled jointly by the two 
British companies. 


A.D.A. BOOKS.—The Aluminium 
Development Association has just pub- 
lished the 1958 editions of its Directory 
of Members, List of Publications and 
List of Films, Film Strips and Wall 
Charts. Copies can be obtained from the 
Association, 33 Grosvenor Street, 
London, W.1. 


PERSONAL BUOYANCY.—The 
R.F.D. company of Godalming have 
announced a new inflatable life jacket for 
aeronautical and marine use. It is 
claimed to have twice the buoyancy and 
yet be cheaper than any other airline- 
approved twin-compartment jacket. 


GENOA CONGRESS.—The Sixth 
International Communications Congress 
is to be held in Geno, Italy, from 
October 7 to 12. Lectures will include 
papers by Mr. J. Luymes (vice-chairman, 
K.L.M.), Mr. P. G. Sandretto (vice-chair- 
man, Federal Telecommunications 
Laboratories) and Mr. Thompson (Stan- 
dard Telephones and Cables, Ltd.). 


ANTI-COLLISION LIGHT. — The 
Atkins anti-collision aircraft light has 
been taken up by the Minneapolis- 
Honeywell Regulator Company and was 
recently demonstrated to the U.S. Air- 
ways Modernization Board and others at 
Washington. Invented by W. H. Atkins, 
a Northwest Airlines pilot, the system 
makes use of a strobe light flashing in 
different frequency patterns forwards, to 
the side and to the rear. It was described 
in THE AEROPLANE of January 20, 1956. 


ASLIB CONFERENCE.—The annual 
conference of members of Aslib will be 
held at Nottingham University from Sep- 
tember 5 to 8. The conference fee is 
£8 8s. Reservations should be made at 
3 Belgrave Sq.. London, S.W.1, by 


Aviation Calendar a 
July 26.—R.N.A.S. Lossiemouth At 
Home.” 


July 26-27.—Tour of the Dolon ites 
arranged by the Trente and Bolzano ..cro 
Clubs, Italy. 

July 26- August 4.— National Gliding 
Week organized by the B.G.A. 

August 1-16.—World Parachute Ch .m- 
pionships organized by the Czech Aero 
Club at Bratislava, Czechoslovakia. 

August 2.—R.N.A.S. Brawdy © At 
Home.”’ 

August 2-4.— Rally organized by the 
Plymouth Aero Club, at Plymouth Airport. 

August 3-4.—Leinster Aero Club air <is- 
play at Weston Aerodrome, Leixlip, —o. 
Kildare. 

August 10.—Tea Patrol organized by 
Elstree Flying Club at Elstree Aerodrome. 
(15.45—16.15 hrs.) 

August 10.—Visit of NATO air cadets to 
Surrey Flying Club, Croydon. 

August 16-17.—Second Wines-of-Alsace 
rally organized by the Aéro-Club Centre, 
Alsace, France. 

August 18.—International Military Aero- 
nautical Pemathlon, at Ostend, Belgium 

August 31.—Oxford Aeroplane Club “ At 
Home,” at Kidlington Airport, Oxford. 

September 1-7.—S.B.A.C. Display and 
Exhibition, at Farnborough. 

ber 8 -13.— First International 
——— of the Aeronautical Sciences, 


September 15-21.— Battle of Britain 

Week. 
21.—Sailplane aerobatic com- 

petition organized by the London Gliding 
Club, at Dunstable, Beds. 

September 21.—Air Rally organized by 
the Milan Aero Club, at Milan. 

September 21.—Royal Belgian Aero Club 
international concourse for balloons, 
Brussels. 


ESTABLISHED IN SCOTLAND.— 
Evershed and Vignoles, Ltd., represented 
in Scotland by James Ferguson and 
Munro, Ltd., have terminated this agency 
agreement and now have -direct repre- 
sentation. Their Scottish office at 
13 Rutland Street, Edinburgh, 1 (tele- 
phone, Fountainbridge 3058), is managed 
by Mr. R. M. Wardrop, B.Sc. 


PLASTICS CONFERENCE. — The 
fourth Reinforced Plastics Technical 
Conference, organized by the British 
Plastics Federation, will be held at 
Brighton from October 21 to 24. Among 
the papers read will be ones by repre- 
sentatives of Bristol Aircraft, Ltd. 
R.A.E., Farnborough, Fibreglass, Ltd. 
Microcell, Ltd., CIBA (A.R.L.), Ltd., The 
de Havilland Aircraft Co., Ltd., Vickers- 
Armstrongs (Aircraft), Ltd., the English 
Electric Co., Ltd., and the Ministry of 
Supply. 


Birth Notices 

Cassels.—On July 9, at Norfolk and Norwich 
Hospital to Ruth, wife of Sqn. Ldr. J. R. Cassels, 
D.F.C.—a son. 

Caillard.—On July 9, at Stamford, 
Margaret Anne (née Crawford), wife of Sqn. Ldr. 
H. A. Caillard—a son. 

Crawshaw.—On July 10, at Epping, to Joan 
(née Tiltman), wife of Fit. Lt. J. A. L. Crawshaw 
—a son. 

Deakin.—On July 8, at Weston-super-Mare, 
Elizabeth (née Boatswain), wife of Fit. Lt. P. J. 
Deakin—a son. 

Emberley.—On July 7, at Eastbourne, to Jean 
(née Payne), wife of Sqn. Ldr. S. E. Emberiey—@ 
daughter. 

Horrell.—On July 10, at Chipping Norton, 
Barbara (mée Barton), wife of Fit. Lt. J. A. Horrell 
—a daughter. 

Jones.—On July 6, at Oxford, to Irene, wife of 
Sqn. Ldr. Rhys Jones—a son. 

Lambert.—On July 14, at Hereford County Ho® 
pital, to Kate (née Clark), wife of Fit. Lt. J. Ross 
Lambert—a daughter. 

Reeve.—On July 10. at Chichester, to Diana née 
Whiteman), wife of Wg. Cdr. C. G. Reeve, M.8-E. 
—a son. 

Ross.—On July 14, at R.A.F. Nocton Hal! 
Doreen, wife of Fit. Lt. I. B. Ross—a son. 

Verity.—On July 8, at the Bristol Maternity 
Hospital, to Audrey (née Stokes), wife of Gp. Capt. 
H. 8. Verity—a daughter. 
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